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Time Detector. 


The Rosebrook Time Detector for police 
service and watchmen is illustrated in figures 
1 and 2. Three dials are operated in this 
system by usiog mechanism in combination 
with electricity, each serving a purpose, but 
ull acting in harmony. 

In cut Fig. 1 the clockwork and me- 
chanism isshown. This instrument is placed 
in the office, securely locked, the office is 
also locked, so watchman has no access to it. 
D is the time clock on which is the ordi- 
nary time dial, making it a perfect office 
clock. ‘his clock is hinged and held by a 
hook; on the back side of clock mechanism 
is placed the time paper dial, as shown in 
Fig. 2. This dial is revolving on stem of 
minute hand, a needle in the mechanism 
back of this clock is furced through this 
time paper dial every time the button at the 
proper station is pushed, tuus recording the 
exact time the watchman or policeman 
visited this or that station. Dial A is an in- 
dicating dial; the hand on this dial will 
move one point every time a button is pushed 
at the proper station, providing the watch- 
man is promptly on time at his station. If 
he is over five minutes late at his station, 
this hand will not move and will make a 
record against the watchman. The reason 
why it will not move is that its connections 
are in the circuit only once in every half 
hour and then for five minutes only; after 
the five minutes the time clock in its revolu- 
tion cuts this circuit out and it cannot be 
restored until twenty five minutes later; thus 
it is easily seen that the watchman, in order 
to make his record on this dial, must be 
promptly on hund at every station during the 
night. It is only the entire accuracy of 
this tell tale dial that brings the watchman 
or policeman up to astate of efficiency ob- 
tainable in no other way. 

The recording dial, Fig. 2, is placed on 
back of clock D; this is a 12-station dial for 
every half hour; the stations are in white 
letters on the black outer circle and the 
hours are in next circle in black letters. 
The watchman commences his duty at 
station 1 at six o’clock, the dial is divided in 
five minute divisions, and the needle punc 
tures the paper in this white circle whenever 
this puncture occurs, showing the exact time 
at which it was made. 
ae 

A New Use for Electricity. 

A party named Henri Roget, hailing from 
Lyons, France, bas a new use for electricity. 
He has a patent to apply it asa substitute 
fur the cat-o’-nine-tails in corporal punish- 
ment. The culprit having been undressed 
is securely strapped to a steel triangle, which 
is connected with one pole of a powerful 
battery. The other pole is connected with 
the whip, which consists of a number of 
steel wires covered with sponge. The whip 
is dipped in water before the stroke is ad 
ministered, and wherever the wet wires 
touch an electric discharge takes place. 

The inventor claims that the chastisement 
can be made so mild as not to injure a 
schoolgirl, while on the other hand, by in- 
creasing the power of the battery, a punish- 
ment can be administered beside which the 
knout would be mere child’s play, and at the 
same. time no injury is inflicted, the dis- 








gusting spectacle of a lacerated back is| Elevated Electric Railways at Boston. 


avoided, and the culprit, instead of having 
to be sent to the hospital to have his wounds 
healed, can be put to work in five minutes 
after the flogging is over. M. Roget intends 
petitioning Gen. Boulanger, the minister of | 
war, to allow his patent to be used experi- | 
mentally on the next soldier sentenced to the | 


AN ABLE REVIEW OF THE SITUATION BY 
MR. C. J. H. WOODBURY. 


There have been numerous hearings before 
the Committee on Street Rulways of the 
Massachusetts Legislature, upon the petitions 
of various parties desiring charters for au- 
thorizing the construction and operation of 
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cat. Floggivg is not in existence in the 
French army, nor is it likely to be intro- 
duced to test the machine. 
———_->e—__—_ 
Adverse to Elevated Rvads, 


Following the appearance before them of 
Mr. C. J. H. Woodbury the committee on 
street railways, of the chusetts Legisla- 
ture, will report reference to the next Lexis- 
lature on the various petitions for elevated 
railroad charters. The commit ee is said to 
have felt that the time has not yet come to 





say that electrical elevated roads are a suc- 
cess, and to think that the methods should 
be more fully developed before any charters 
are granted. 


elevated railways over the streets of Boston. 
The leading systems of electro motors were 
represented before the committee, who were 
also taken to New York to examine the elec- 
tro-motors here. The leading expert testi- 
mony on the side of the petitioners was fur- 
nished by Lieutenant Francis J. Sprague, who 
read before the committee the lecture upon 
the ‘‘ Application of Electricity to Propul- 
sion upon Elevated Railroads,” which he 
delivered before the Society of Arts at Bos- 
ton, Dec. 10, 1885, and which was reprinted 
by several papers at the time, and will be 
remembered by those interested in the sub- 


ject as one of the most detailed statements 
of the matter which has been presented be- 
fore the public. 

The granting of these petitions was op- 
posed by numerous owners of real estate, 
and on behalf of the remonstrants, Mr. C. 
J. H. Woodbury submitted the following 
testimony, giving reasons why it would be 
inexpedient to grant charters for the con- 
struction of elevated electric railroads: 


ELECTRICITY AS A MOTIVE POWER FOR 
ELEVATED RAILROADS. BY C. J. H. WOOD- 
BURY, OF BOSTON, 


The use of electricity as a motive power 
forms the earliest application of electricity 
to industrial purposes. 

The adaptability of electric energy for 
conversion into work, under conditions pecu- 
liarly favorable for convenient use, promises 
an extensive field for its application to com- 
mercial uses in a manner which has at- 
tracted capitalists and occupied scientific 
men. 

The Emperor of Russia in 1835 was the 

patron of Jacobi in the construction of a 
boat propelled by electricity. Congress ap- 
propriated $30,000 for the experiments of 
Prof Charles Page, of the Smithsonian In- 
stitute, a citizen of Salem, Mass., in 1850. 
And at the present time the French branch 
of the House of Rothschilds is reputed to 
have expended 2,500,000f. for the experi- 
ments of Duprez upon a system of electro- 
motors which destroyed itself at a recent 
exhibition. 
Among the various claimants the weight 
of evidence gives to an Abbe Salvator del 
Nigra, at the University of Padua, the pri 
wity for his motor built in 1831. The elec- 
tric boat of Jacobi had been referred to. 
Independently, Davidson of Vermont, in- 
vented an electro-motor, which was used to 
run the press which printed a newspaper, The 
Kiectro-M gvetic and Mechanical Intelligencer, 
at Philadelphia in 1836; and the year before 
he exhibited an electric railway in Boston. 
Thus the matter progressed in the hands of 
various inventors, notably Prof. Moses G. 
Farmer, of Salem, and Thomas Hall, of 
Boston. In 1841 there was much enthu- 
siasm over the assumed commercial import- 
ance of these electric engines, which were 
operated by electric currents generated in the 
expensive manner by ba'teries. 

The liberal action of Congress in making 
an appropriation for Prof. Page enabled him 
to build an electric motor weighing 10} tons, 
which ran the five miles between Washing- 
ton and Bladensburg in 39 minutes and then 
became disabled through some practical de- 
fect with the batteries. 

These extended citations have been made 
to call attention to the state of the art 30 to 
50 years ago, when these projects received 
unusual attention, and at a time when the 
value of inventions was not generally rec- 
ognized. 

But little more was done upon this subject 
until 1873, when a workman at the Paris 
Exposition by a blunder connected the wires 
of two Gramme dynamos together, and it 
was seen that the electricity from one dynamo 
caused the shaft of the other one to turn 
rapidly, and from this incident the principle 
of the reversibility of the dynamo became 





known; apply power to a dynamo, and it 
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| 
produces an electric current, apply electricity 


to a dynamo and it gives forth power. The 


late Clerk Maxwell declared that this formed | 


the greatest scientific discovery of the pres- 
ent century. Supplying a missing link in 
the practical exemplification of the theory 
of the conservation of force, it formed 
an appropriate climax of the new discoveries 
in physical science, which were begun by 
the investigations of Dr. Joule on the me- 
chanical theory of heat, which has been the 
foundation of the present science of ther- 
modynamics, a work which was entered 
upon by Dr. Joule in consequence of certain 
inquiries upon the principles of the Page 
motor in 1850. 

Apart from any theoretical consideration, 
this new discovery of the reversibility of the 
dynamo contained the promise of a matter 
of great commercial value and practical 
utility, for the electricity from a dynamo 
cost less than one twenty-fifth of that pro- 
duced by batteries, 


During the next few years, while the de- 
velopment of the electric lighting industry 
was assuming its present widespread propor- 
tions, a great deal of attention was given to 
the matter of electric motors—on paper. The 
circulars of the electric light companies 
abounded in promises concerning the electro- 
motors which they would shortly place upon 
the market; and sharing this enthusiasm, 
more than half of the electric illuminating 
companies were chartered as electric light 
and power companies, but until a year and 
a-half ago not one of these companies ever 
exercised the portion of their franchise per 
mitting them to sell power; and to-day the 
trivial amount of power furnished by electro- 
motors, where the current is taken from the 
wires of a central station system, is so small 
a portion of the capacity of these central 
lighting s‘ations that the matter of the sale 
of power might be considered an exception. 
which proves the rule. 

The whole consideration of the practicnl 
application of electro-motors has been ex- 
pressed in the future tense; the hopes of in- 
ventors and wishes of capitalists to fill the 
demands for a practical clectro-motor have 
accomplished little except promises. 

There is a great demand for such small 
powers as could be furnished by an electro- 
motor, and the electro-illuminating com- 
panies are exceedingly desirous to avail them- 
selves of any motor which will enable them to 
supply their customers with power, and thus 
operate their present lighting plant during 
the daytime, when it is now idle ; and it is 
generally admitted that a commercially suc- 
cessful system of motors would ex-eed the 
present business of electric illumination. 

But the requirements of automatic regula- 
tion, obtaming uniform speed with varying 
loads, economy and management by relatively 
unskilled labor, such as is demanded of all 
motors, water-wheels and steam engines, 
have proven severe conditions for electro- 
motors, 

Electro-motors have been used on numer- 
ous short lines of passenger railway in 
places selected where the conditions would 
be peculiarly favorable for any street railway. 
Such railways at the interior of large exhibi- 
tions and the approaches to such fairs, also 
places of popular resort and recreation at 
the sea-shore, have proved very successful 
enterprises, where a constant patronage of 
pleasure-seekers at high rates of fare filled 
the small cars; but until within a few months 
there has been no serious attempt at the 
operation of electric railways in this country 
for general public use in the same extent and 
manner that horse-cars serve the purpose of 
city transportation. These have all been on 
a small scale, serving as experiments pre- 
liminary to what is expected to be accom- 
plished on a larger scale. There is truly a 
a demand for some other motor than horse 
flesh for street cars. Dummy engines re. 
ceived faithful trial, and were abandoned 
years ago as utterly unfit for the purpose. 
Tired of waiting for the realization of the 
promises of electro-motors, cable traction 
roads have been introduced in places where 
they could be applied in the straight streets 
of checker-board cities. 

The few electric street railways have two 


or three cars, each of them generally drawn 
by a dummy containing the electro-motor; 
sometimes the motor has been placed upon 
the car, and a 50 horse-power generator 
would furnish the electricity for the whole 
line. 

The conditions of these surface street rail- 
ways bear little relevancy to those demanded 
for elevated railways, and even successful re- 
sults upon them could not be used as a basis 
of what might be expected from their appli- 
cation to elevated railways. 

The cars of a street railway must be 
small, run at moderate speed, start and stop 
at the whim of patrons, and in fact serve 
every purpose now supplied by horse or 
cable traction cars. With elevated railways, 
the conditions are widely different, the de- 
mand to carry large numbers of passengers 
at the greatest speed practicable requires 
larger cars joined together in trains, and the 
speed between stations must be as great as 
will be practicable without swaying and 
jostling the passengers when stopping and 
starting the trains. 

In most respects there can be but little 
difference between the present use of steam 
and any form of electro-motors. The trains 
and speed must be the same. 

The tractive force of a locomotive, whether 
s'eam or electric, is limited by the pressure 
of the drivers upon the rails. The strength 
of the elevated structure must be the same in 
either case, not in regard to any slight differ- 
ence between vertical components of stress 
due to aslightly greater or less weight of the 
locomotive, but it must resist the horizontal 
stresses applied to the roadway in starting 
and stopping trains. 

Bearings must be lubricated in the same 
manner whether electricity or steam be the 
motive power. It was neve urged that the 
machinery of a mill required more or less 
lubricativn according to whether a water 





wheel or a steam engine furnished the motive 
power. 

It would not be practicable to ruu a train 
moved by independent electric motors under 
each car, as the motors could not be run in 
‘exact unison, particularly in stopping and 
| Starting trains. The electro-motor must be 

a locomotive and must carry two men, even 

if there was work for but one of them, for 
the safety of the traveling public would 
demand two men in an electric motor, asit 
, does upon steam locomotives and the pilot 
house of vessels carrying passengers. 

There is, however, one element of ad- 
mitted difference in the steam and electric 
systems of elevated railroads, aud that is 
fuel can be burned and steam utilized with 
greater economy in a stationary steam engine 
plant than in a locomotive. 

It is unproven whether the losses in the 
long cycle of the production of work in the 
steam engine, transmitted by belts and pul- 
leys to the generating dynamos, where it is 
converted into electric energy and thence 
transmitted alomg the conductors to the elec- 
tric motors and reconverted back into work, 
is not attended with a succession of losses 
sufficient in the aggregate to outweigh the 
the greater economy of the stationary engine. 

Certainly such an increase of economy has 
not been disclosed in regard to any of the 
small surface street railways in experimental 
operation. In the famous Port Rush Elec- 
trical Railway, only one-quarter of the 
power of the water wheels is converted into 
work by the electro motor in practical opera- 
tion, and it requires a man constantly at the 
gate of the water wheel to regulate the speed 
of the wheel, so as to preserve a constant 
current in the electric conductors. 

This railway system was designed by some 
of the leading electricians of England, and 
the results are probably as good as have 
been obtained elsewhere. 

The elevated railway system of New York 
requires some 5,000 horse-power, yet the 
largest dynamo machines in practical use 
for incandescent lighting are the large Edison 
dynamos driven by a 125 horse-power engine, 
and weighing over 60,000 pounds, and the 
largest Brush dynamo for arc lighting re- 
quires some 40 horse-power, and there has 
not been any instance where a sufficient 





number of electrical generators of any kind 


have been connected with each other to an/ 
extent at all comparable with the great 
amount ef woik required on an elevate 
railway system. 

There was an opportunity to apply electro- 
motors to transfer cars across the East River 
bridge, but po one was ready to enter upon 
such an undertaking. The directors of the 
elevated railroad made a most flattering offer 
to inventors of the several systems of elec- 
tric locomotion upon a plan which was ex- 
pected to reach consummation about fifteen 
months ago. The result has been that one 
motor, of less than half the power of the 
locomotives used on these roads, made its 
trial trip on the 26th day of August, 1885, 
and the public certainly have no knowledge 
that it is in a working condition. Of the 
other systems little is known beyond the fact 
that no results have been made public. 

At New York, the committee saw the re- 
sults of a year and a-half of opportunity to 
apply electricity as a motive power to the 
trains of the elevated railways. 

It is not my purpose to belittle the work of 
either of the able electricians who have de- 
voted much skill to this problem, but I sub- 
mit that a single car, running for exhibition 
purposes on a short piece of elevated track, 
is no criterion of what might be expected 
from an attempt at its application to a com- 
plete elevated railway system, with its vary- 
ing service of continuous trains. If either 
of these systems should ever be applied on 
an extensive scale to the elevated railways of 
New York, performing the same work in 
transporting passenger, trains which is now 
required of locomotives, ‘and if this elec- 
trical system, after an extensive trial, should 
bear a satisfactory comparison with the pres- 
ent methods, both in respect to the character 
of the service performed and its cost, then 
there would be an opportunity to consider the 
question of its applicability to rapid transit 
in Boston. 

I have no disposition to ignore facts relative 
to the various surface electric railroads with a 
plant of one or more small cars, which have 
been tried with varying degrees of success 
for many years; but, even if they were not 
all more or less experimental their conditions 
of operation are so different from the case 
under consideration that they cannot be cited 
as precedents sufficient to warrant the giving 
up of the streets of Boston to a project 
which must, in view of the facts submitted, 
be considered an experiment. 

If these experiments which have been so 
long in preparation for the New York ele- 
vated railways ever reach satisfactory results, 
they will form a great step in advance of 
what has hitherto been accomplished, and 
open a new field for an application of elec- 
tricity. 

Far be it from me to utter a word that 
could be used in opposition to any public 
benefit, or that would serve as a check to the 
progress of any invention, but the facts bear- 
ing upon the question of the application of 
electricity to elevated railroads show that it 
is still in an experimental state, as it has 
been for the last fifty years, notwithstanding 
that it has received the attention of the ablest 
electricians and the benefit of large amounts 
of capital. 

Irrespective of any consideration of the 
exigency requiring elevated railroads over 
the streets of Boston, it does not seem as if 
there were any grounds justifying the grant- 
ing of a franchise for an elevated electrical 
railway, which must be another experiment, 
and perhaps hold the occupancy of the 
streets against some other form of rapid 
transit. 

Decision in Favor of the Bell Company. 


INJUNCTION GRANTED AGAINST THE 
NATIONAL IMPROVED TELEPHONE COM- 
PANY AND OTHERS— A LENGTHY REVIEW 
OF THE LAW AND EVIDENCE IN THE CASE. 

In the case of the American Bell Tele- 
phone Company ¢é al. against the National 
Improved Telephone Company et al., Judges 
Pardee and Billings, sitting en banc rendered 
the following decision, at New Orleans, May 
31st: 

In this case J. J. Storrow, T. J. Semmes, 


AN 





resented complainants, and J. R. Beckwith, 
Farrar & Krutschnitt and A. G. Brice for 
defendants. 

Circuit Court of the United States, Eastern 
District of Louisiana—American Bell Tele- 
phone Company et al. vs. National Improved 
Telephone Company ¢¢ al.—Before Don. A. 
Pardee, Circuit Judge, and Edward C. Bil- 
lings, District Judge. This cause is before 
us on an application for a preliminary in- 
junction by Bell, answers, numerous affida- 
vits, depositions and exhibits. We heard 
the application discussed by the solicitors on 
both sides, with many adjuncts of experiment 
and illustration, for the period of twenty-one 
days, and we have striven to give to the 
question the study and consideration to 
which it is entitled, from the fact that so 
many of our fellow-citizens throughout the 
entire country are interested in its decision. 

A very long discuss‘on, in which solicitors 
of ability and learning participated—such 
as has been the one conducted before us— 
has one great advantage, it tends to separate 
by a clear line of demarcation that which is 
sound in Jaw and sustained in fact from that 
which, however plausible and forcibly urged, 
analysis and proof compel the abandonment 
of. 

The complainants have urged that since 
the patents involved here have been the 
subject of judicial investigation, ending in 
decisions in the Circuit Courts of the United 
States maintaining their validity, that so far 
as the issues presented in those causes have 
been identical with those involved 1m this 
cause, for the purposes of granting a pre- 
liminary injunction to run pendente lite, those 
prior decisions elsewhere obtained are suffi- 
cient. We assent to this doctrine. 

The proofs submitted to us include decrees 
affirming these patents by Mr. Justice Gray, 
Mr. Justice Matthews, Judge Lowell, Judge 
Blatchford, Judge Wallace, Judge Nixon, 
Judge McKinnon, Judge Butler, Judge 
Nickerson, with opinions at more or less 
length by Mr. Justice Gray, Judge Lowell 
and Judge Wallace. It has been urged by 
the respondents that in all these causes save 
one there was either an absence of one or 
more of the defenses here urged or collusion 
between the parties and consequent imposi- 
tion upon the courts, so that the decrees 
aad decisions submitted and referred 
to above should not of themselves be the 
basis of the decision and decree here. In 
the Molecular case, decided by Judge Wal- 
luce last June, there has been no charge of 
collusion and consequent imposition. We 
think that these causes abundantly show 
that the substantial defenses here submitted 
have been urged in several of those cases 
(though perhaps they have not been urged 
with the viger and persistence that have 
characterized the defense here), and that the 
settled practice in the Circuit Courts of the 
United States would authorize the granting 
of the injunction pendente lite upon the 
authority of the decrees in those cases. We 
do not understand that the weight given by 
one Circuit Court to the adjudications of 
another rests entirely upon the basis of 
comity, but as well upon that of recognized 
rights and of convenience, and that it is 
largely to prevent the necessity of more than 
one court going through with the investiga- 
tion of the same facts that the inference de- 
sired by the first court is for the purpose of 
determining whether or not an injunction 
shall go till the final decree adopted by the 
other Circuit Courts. In addition to the 
weight to be given to the adjudications in 
favor of the Bell Company in other circuits 
on the basis of convenience, comity and re- 
cognized rights, it is urged that the National 
Improved Telephone Company, the principal 
defendant here, is estopped by the final decree 
rendered by Judge McKinnon in the Pitts- 
burgh case because it was privy to that suit, 
and had a day in court there. 

The evidence shows that the National Im- 
proved Telephone Company claiming to own 
certain patents pertaining to telephony was 
the licenser of the Pittsburgh company, and 
contracted for a consideration received that 
in case of any litigation involving the validity 
of said letters patent or any of them wherein 
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fendent, the said National Improved Tele- 
phone Company should have prompt notice 
thereof and should assume control of said 
litigation, and at its option be made a party 
thereto at its own expense; that the Pitts- 
burg suit did involve the val.dity of said 
letters patent, that the National Improved 
Telephone Company was promptly notified 
thereof and did assume control of the litiga- 
tion, preparing an elaborate defense and ap- 
pearing therein by counsel, who were heard 
by the court, and that becoming dissatisfied 
by the refusal of the court to go behind the 
decrees of other circuits in the matter of a 
preliminary injunction, the National Im- 
proved Telephone Company “ ordered the 
immediate withdrawal from the court of all 
the evidence, instruments and documents of 
every character connected with the defense,” 
and ‘‘immediately dismissed the counsel in 
said case.” 

In Robbins vs. Chicago, 4 Black, 657, it is 
said: 

‘*Conclusive effect of judgments respect- 
ing the same cause of action and between the 
same parties rests upon the just and ex- 
pedient axiom that it is for the interest of 
the community that a limit should be op- 
posed to the continuance of litigation, and 
that the same cause of action should not be 
brought twice to a final determination. 

‘*Parties in that connection include all 
who are directly interested in the subject 
matter and who had a right to make a de- 
fense, control the proceedings, examine and 
cross examine witnesses and appeal from the 
judgment. 

‘‘Persons not having those rights sub- 
staptially are regarded as strangers to the 
cause, but all who are directly interested in 
the suit and have knowledge of its pendency 
and who refuse or neglect to appear and 
avail themselves of those rights are equally 
concluded by the proceedings.” 

See also Chicago vs. Robbins, 2 Black, 418. 

To the same effect are Cromwell vs. County 
of Sac, 942, S. 351; Chamberlain vs. Preble, 
11 Allen, 370; Treadwell vs. Sioux City, 39 
Iowa, 663. 

The rule is applied in patent cases. Robert- 
son vs. Hill, 6 Fisk, 465; Miller vs. Liggett, 
7 Fed. Rep. 19. 

No authorities are cited to the contrary, 
but counsel have argued that the National 
Improved Telephone Company had a right to 
withdraw from the litigation, and that there 
upon, in some unaccountable way, the com- 
pany was released from all responsibility, 
and that the complainant had no right to 
proceed to a decree. 

We cannot avoid the conclusion that so far 
as the National Improved Telephone Com- 
pany is concerned in this suit that it is bound 
and concluded by the final decree rendered 
at Pittsburgh, and thatdecree alone warrants 
the injunction pendente lite in this case as 
against said telephone company and its 
privies. 

Since we have had the cause so exhaus- 
tively presented and we have so fully con- 
sidered it, we have determined not to rest 
our conclusions upon the decrees in other 
other circuits, sufficient as we deem those to 
be, but to examine the questions de novo. 

It is urged by the defense that there should 
be given a weight to the fact that the Execu- 
tive Department of the Government has di- 
rected the institution of a suit to annul this 
patent that should lead us to refuse or deter 
any affirmation of the patentee’s rights till 
the conclusion of that suit. To this we can 
not assent. The Executive Department has 
not in this case attempted to adjudicate 
rights, nor could it in any case do more than 
start the judicial inquiry and present the 
cause to the courts. The filing of an in 
formation cannot create a presumption of 
zuilt. No more can the institution of a suit 
to annul create a presumption of nullity. If 
any effect is to be given to the pendency of 
this suit to annul so as to suspend any rights 
of the patentee it could only result from 
restraining or other orders issued in that 
suit, where the court having the parties and 
the evidence upon which the nullity is sought 
to be established before it has also the au- 
thority, if to annul them, to suspend the 
force of the patent. 





There is a class of cases where the deci- 
sions of the Executive is conclusive upon 
the courts. This class includes only those 
which present political questions, such as, 
which is the l:wful government in a State 
or in a foreign country ?—questions con- 
nected with functions of sovereignty, where 
promptness and unity of action in all 
the departments of government are essential. 
All questions properly judicial are, by the 
very Constitution, embraced within the ju- 
dicial power and submitted exclusively to 
the courts. 

It is necessary to consider two grounds of 
the invalidity of the letters patent of Alex- 
ander Graham Bell. 

No. 174,465, issued March 7, 1876, on 
application filed Feb. 14, 1876. 1. It is 
urged that after the filing of Bell’s applica- 
tion his specifications and claim were 
changed in consequence of information de- 
rived through the examiner of the Patent 
Office from the caveat of Elisha Gray, filed 
on the same day with Bell’s application. 

We have reached the conclusion that the 
invention is set forth in the claim and spe- 
cifications as originally filed, and that, there- 
fore, any inquiry into this question would 
lead to nothing which could affect the valid- 
ity of the patent. 

It is overwhelmingly established that Bell 
made the affidavit to his claim and specifica- 
tions as originally filed on the 20th day of 
January, and that Gray’s description of his 
invention embodied in his caveat was not 
written out till three or four days prior to 
Feb. 14, when it was filed. 

The fifth claim of Bell origin lly filed is as 
follows: ‘‘ 5. The method of, and apparatus 
for, transmitting vocal and other. sounds 
telegraphically as herein described, by caus- 
iug electrical undulations similar in form to 
the vibrations of the air accompanying the 
said vocal or other sounds, substantially as 
set forth.” 

In the specifications originally filed by 
Bell there is the figure and description and 
illustration of the apparatus and process. 

Fig. 7. Another mode is shown in figure 
7, whereby motion can be imparted to the 
armature by the hum:n voice or by means of 
a musical instrument. 

The armature c, Fig. 7, is fastened loosely 
by one extremity to the uncovered leg d of 
the electro-magnet J, and its other extremity 
is attached to the center of a stretched mem- 
brane, a. A cone, A, is used to converge 
sound-vibrations upon the membrane. When 
asound is u'tered on the cone, the mem- 
brane ais setin vibration, the armature c is 
forced to partake of the motion, and thus 
electrical undulations are created upon the 
circuit Hbe fg. These undulations are sim- 
ilar in form to the air vibrations caused by 
the sound—that is, they are represented 
graphically by similar curves. 

The undulatory current passing through 
the electro-magnet f influences its armature 
to copy the motion of the armature c. A 
similar sound to that uttered into A is then 
heard to proceed from ZL. 

To simplify: In the fifth claim and the 
part of the specification quoted above, the 
applicant declares that his invention consists 
in this: In the discovery that vocal or other 
sounds, by being uttered or otherwise com- 
municated through a receiver, and by reason 
of their force being made to impinge upon 
an armature, impart to it the vibrations of 
the air; that these motions of the armature 
cause corresponding undulations in the elec- 
trical current, so that at the end of the cir- 
cuit similar vibrations are given to another 
armature, through it to the surrounding air, 
and through the air to the human ear. Thus 
voice is communicated to the electrical cur- 
rent, and reproduced at the end of the wire in 
the air, and all this by reason of the dis- 
covered fact that vibrations in the air caused 
by sound are so similar to the undulations 
in the electrical current that vocal souad, of 
whatever character itself, may be passed 
from air to the electrical current, and de- 
livered again through the air by means of 
receiving and a delivering or emitting arma- 
ture. 

The great discovered fact was that the 
vibrations in the air are similar in form to 





the following and imparted electrical undula- 
tions, and that the undulations are similar to 
the ultimate vibrations. 

lt follows that as are the vibrations so are 
the undulations, whether gradual or sudden, 
of whatever pitch or loudness, whether con- 
stant or varying in pitch or loudness, whether 
caused by a single or by successive sounds. 
We thiok this a sufficient description of the 
process and apparatus and of the whole dis- 
covery pateated, and that it neither required 
nor did it require any substantial changes 
by the amendments subsequently made, no 
matter from what source suggested or de- 
sired. 

Another objection urged by the defense 
was that the apparatus described in the 
specifications, and illustrated by Fig. 7, is 
not capable of transmitting articulate speech. 
There are affidavits to this effect, but the 
affidavits in favor of the capability are very 
strong and satisfactory, and the court itself 
through its own senses was convinced that 
the transmission of speech had been com- 
pletely attained by means of the Bell ap- 
paratus, as exhibited by Fig. 7. 

The fact that Bell’s invention certainly 
dates from January 20, 1876, and that i! 
covers a speaking telephone transmitting 
articulate speech by means of an undulatory, 
oscillatory or vibratory current of electricity, 
renders it unnecessary to pass upon the evi- 
dence relating to the tergiversations and 
claims of Gray; the alleged frauds of Bell in 
advancing his application for a patent, the 
illegal conduct and conflicting statements of 
Examiner Wilber, and many alleged vices 
and irregularities, the evidence of which 
forms the bulk of the record, and apparently 
the main defense in the case. 

At the same time it is proper to say that in 
all the evidence we have found nothing thut 
shows that Bell bas done or caused to be 
done anything inconsistent with his right to 
be called an honest man, with clean hands. 

If he availed himself of information de- 
rived from Wilber as to the contents of 
Gray’s caveat, filed on the same day as his 
(Beil’s) application [which, however, does 
not appear], he had a right to do so to enable 
him to restrict and limit and clearly define 
his application, as the information shown to 
have been furnished, was furnished under 
the authority of Rule 33 of the Patent Office 
for such purpose. 

We will next consider the second ground 
of defense, which is that the invention of 
Bell lacked novelty, because it had been 
anticipated by Philip Reiss. 

That Reiss made great strides toward the 
discovery of the great fact or law subse. 
quently announced in the fifth claim of Bell 
aoes not admit of doubt. 

That he failed to reach it is equally be- 
yond cuestion. 

“It is impossible to transmit speech elec- 
trically by means of that operation, for the 
reproduction of articulation requires the re- 
production not merely of the numb r of 
sonorous vibrations, but what is technically 
known as their form or character. ‘The 
electrical changes on the line which are to 
convey this characteristic from that trans- 
mitter to the receiver cannot do that unless 
they take note of that characteristic and bear 
its impress. This is as certain as any ele- 
mentary proposition of promers- ef 

Reiss apparently bad no idea of operating 
through a continuous, uninterrupted current, 
which should be undulatory, ¢ ¢., should 
be plastic, impressible and should be the 
medium of receiving freely and continuously 
and reproducing exactly the vibrations in 
the air, accompanying sound by the corres 
ponding disturbances in the electrical cur- 
rent without any intermission of the flowing 
of the current. 

Reiss discovered that by means of the 
electrical current sound could be received, 
transmitted and delivered. But it was the 
pitch of tones that was transmitted, and ex- 
clusively by means of an intermittent make 
and break current—a current incapable of 
conveying the form of sounds, protracted or 
varying sounds, and, therefore, incapacited 
to convey articulate speech. His apparatus 
appears to have been devised in the attempt 
to transmit speech by elec:ricity, but the 
attempt was an acknowledged failure. His 
apparatus, under the influence of the voice 
or other sounds simply broke the circuit at 
each principal vibration with a frequency 
corresponding to the pitch of the sounds. 
Prof. Trowbridge says: 

In the Juhresbericht, or the Annual Re- 
port of the Physical Society of Frankfort, 
for the year 1860-61, is an account given by 
Reiss himself of his invention and apparatus. 
It was presented to the court as translated in 
the Mewagties sketch of Awe f Reiss, by 
Silvanus P. Thompson, published in London 
in 1888. Upon a suggestion that the trans- 
lation might be imperfect, we ordered that 
the memoir be obtained from the Congress- 
ional Library, and should be translated into 
English by J. Hanno Deiler, Professor of 





German in the Tulane University. We have 
carefully compared Mr. Reiss’ description of 
his invention and apparatus, as given in the 
two translations. While differmg in the 
words used in the two renderings, they agree 
in making Reiss state that he uses an “‘ inter- 
mittent current,” and that each sound wave 
effects an opening and closing of the cur- 
rent.” This is made even more palpable by 
his illustration of his apparatus or instru- 
ment. This is entirely inconsistent with any 
idea of a continuing current which should 
undulate, ¢#. ¢, be increased or diminished 
merely by an apparatus so constructed as to 
be susceptible of being set in motion by the 
vibrations of the air produced by souad, and 
should freely receive, convey and deliver 
single or successive sounds by reason of be- 
ing so constructed as to be capable of being 
started and continued in motion just so long 
as the vibrations of the air lasted. He did 
not apply to his instrument to the law—in- 
deed, he seems not to have designed his in- 
strument with any reference to the law—that 
the vibrations in one medium had an exact 
correspondence te the undulations in the 
other, not only for an instant, but for any 
period of time. 

The merit, and, as we think, the original- 
ity of the Bell invention consisted in the dis- 
covery of this law and in the construction 
of his apparatus so that when the sound 
caused aerial movements or vibrations they 
might, without avy intermission of the cur- 
rent, be freely transferred or translated into 
electrical undulations which again, at the 
end of the circuit, would freely reproduce 
the aerial vibrations and thus convey, single 
or combined, transmitted sounds to the ear, 
and continue to convey them, without inter- 
ruptions, as originally uttered, whether sin- 
gle, combined or successive. 

A great fact in proof of the correct- 
ness of this deducti:n is, that the instru- 
meats invented by Reiss and his methods 
were described in many scientific papers and 
works, and were well known in the scientific 
world, and the instruments were manufac- 
tured and on sale in Paris, Vienna and 
Frankfort, and had been exhibited before 
the British Association, and a pair were de- 
posited in the Smithsonian Institution, and 
yet before 1876 there was no speaking tele- 
phone in use, nor any pretense of any. 

The various reproductions of Reiss and 
uis methods all were based upon the same 
defective electrical means—an_ intermittent 
circuit-breaking current, and all were practi- 
cal failures for the transmission of speech 
until Bell’s method was discovered 

From the evidence submitted in this case it 
seems clear that now, in the present state of 
the art, neither that Reiss’ instruments nor 
any reproduction of them can be made to 
transmit articulate speech, except by changes 
of some form in the instruments themselves 
or by the employment of Bell’s method. 

e therefore conclude that neither Reiss 
nor bis successors anticipa'ed the invention 
of Bell as set forth in the fifth claim of his 
application and patent and as illu-trated by 


Fig. 7, described in his accompanying 
specfication. 
The Meucci defense that is brought 


forward in defendants’ record, taking up 120 
printed pages, was abandoned by counsel on 
the hearing and no effurt made t» su-tain it. 

There remains, therefore, but the question 
of infringement. 

This matter has not been squarely met by 
the defendants. 

The complainauts’ bill alleges, and their 
experts testify in the opening papers, that 
the instruments used by the defendants con- 
sist of a microphone transmitter and a 
magneto receiver, which has been decided in 
the Spencer and Molecular cases to be an in- 
fringement. 

The defendants in their answer (unsworn 
to) in a vague and argumentative way deny 
infringement 

In their affidavits they do not attempt to 
show what they were using at the filing of 
the bill; but - allege. in affidavits filed 
pending this motion, that ‘‘Defendants’ appar- 
a‘us, ag now used, may be more particularly 
defined as operating in method or principle 
of operation under the Reiss inventions ot 
1860-4, and under special inventions patented 
by Randall, May 21, 1878, May 4, 1880, May 
3, 1881,” complainants having filed affidavits 
showing infringement in this apparatus now 
used. Leave was granted to defendants to 
file another affidavit stating fully what it is 
that defendants use. Under this leave an 
affidavit of C. A. Randall (the sixth in the 
record) has been filed, which contains much 
impertinent matter reflecting on counsel and 
opposing experis, but throws no direct light 
upon the matter, but from the aftiant’s argu- 
ment we infer that he means to say that de- 
fendants are using the apparatus above re- 
ferred to. The complainants urge, and 
their affidavits show, that the instruments of 
the Randall patents above referred to trans- 
mit speech by means of the Bell variations 
of current, and we are disposed to agree 
with them in this view. 

Let the injunction issue, 

Don A. PARDEE, 
Circuit Judge, 
Epwarp C. BILLINGgs, 
District Judge. 
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The Electrical Accumulator Company, of 
New York, have secured the services of Wm. 
B. Vansize, a patent attorney and electrical 
expert, for several years past in the employ 
of the Western Union Telegraph Company, 
and more recently with the American Bell 
Telephone Company, of Boston. Mr. Van- 
size is ne of the most thorough and efficient 
patent attorneys in the electrical field, and 
the Accumulator Company are to be con- 
gratulated upon securing his services. 





The New Orleans telephone decision sets 
at rest the false claim upon which the in- 
fringers have been building, viz,, that the 
courts would grant no injunctions pending 
the Government suit. The fallacy of this 
claim is proven by this decision, to the con- 
sternation of the infringers. 








We hope and expect that some one, some 
day, will invent an electric elevated railway 
system. 


The Committce on Horse Railroads of the 
Massachusetts Legislature have given the 
petitioncrs for a charter for an elevated elec 
tric railway on the streets of Boston leave to 
withdraw. This decision to refuse the re- 
quest of the various electric railway appli- 
cants was reached on listening to the very 
lucid and comprehensive review of the situa- 
tion by that able clectrical engineer and most 
excellent authority, Mr. C. J. H. Woodbury, 
of Boston. What he stated to the committee 
appears in full in this issue of the Review, 
and is an unimpassioned and unprejudiced 
statement of existing and undisputable facts 
The remonstrants to the petition for the 
charter, represented by Mr. Woodbury, were 
the owners of $20,000,000 worth of real 
estate. 





THE VALUE OF THE DISTRICT 
TELEGRAPH. 

New Haven, Conn., June 1.—The night 
watchman at the brass and iron foundry at 
Shelton was assaulted by two men last night, 
who kicked and clubbed him until he be- 
came unconscious. The men went into the 
engine room and unscrewed the nuts and 
loosened the bolts in the boil-r and engine. 
While they were at work the watchman re- 
covered sufliciently to give an alarm, and the 
men were captured. They proved to be 
John Bristo and John Granger, two dis- 
charged employes.— /’ress Dispatch. 

The outrageous assault upon the night 
watchman at a foundry in New Haven by 
two discharged employes, on the night of 
the 31st ult., was q serious affair which is 
liable to happen elsewhere, but further pre- 
cautions can be taken in cities where a district 
telegraph can be connected to the various 
watchmen’s stations upon the property, and 
his signals are transmitted to the central 
office. If there is the delay of fifteen min- 
utes, a policeman is sent at once. 

In an establishment in Brooklyn where 
this system is uscd, it was found that a delay 
was caused by the fact that the watchman 
had faller in a fit, and would have probably 
died in half-an-hour but for the medical as- 
sistance summoned by the policeman. 

In another instance, a watchman fell and 
met with a severe accident. This plan is 
superior to walchmen’s electric clocks placed 
in the oftice of the corporation, The routes 
of watchmen ought to be laid out so that 
they will not cons culively putrol the same 
beat, but that one man wili alternate with 
another. 





ELECTRIC STREET CARS, 
The report of the Jury onthe Antwerp 
Exhibition awarding the medal of honor to 
the designer of an electrically actuated 
tram-car, has again turned public attention 
in that direction. 
We have heard of several new companies 
having great expectations and have been told 
by each that ‘‘ now they have it, and that we 
will see big things before long.” 
We have no reason to doubt their as- 
sertions. In fact, we have learned never to 
doubt anything “electrical.” We are con- 
tent to wait and be astonished. 

The Antwerp device consists of an ordi- 
nary tram car, a motor and a set of twenty 
accumulator cells, so arranged as to be 
readily put into and taken out of the car. 
There is nothing specially new about the car, 
or the motor, or the batteries—all are of 
well-known types—although claims of special 
efficiency (nothing is said about patents) are 
made for the batteries. The merit, therefore, 
must lie in the relation of the several parts. 

We have no dou!t that street cars can be 
operated by means of accumulators, and 
economically. That they will be a vast im 
provement over ‘‘ horse cars” goes without 
saying. 

Heretofore the whole trouble has been 
with the accumulators. The recent tests in 
London and Antwerp, as well as in this 
country, show that they are not as black as 
painted and as worthless as the general pub- 
lic has been made to believe, or possibly that 
radical improvements have been made. So 


far as this country is concerned, the general 
opinion seems to prevail that, now that they 
have been taken up by men of acknowledged 
experience and ability, the progress to culture 
hy t things” is in a fair way to be 





realized, and that shortly. 


THE PERILS OF UNDERGROUND 
WIRES. 

“ It is so much easier,” said a gentleman the 
other day, when canvassing this underground 
wire problem, “to find fault with existing 
systems than it is to improve or even select 
some from the many that are offered.” 

True, every word, true. First there is the 
matter of insulation—that of the single wire 
—its insulation from its parallel neighbors, 
large or small; and finally the insulation of 
the whole from the earth, in which the total 
mass is to be buried. 

This insulation must be of a uature to 
withstand all sorts of weather without de- 
terioration—must be utterly and thoroughly 
damp-proof. 

Next to such an insulation the all-impor- 
tant point is mechanical protection. The 
crowbar, the mattock and the spade—these 
are the natural enemies of the buried wires, 
and provision looking to protection from 
each and all of these must be made every- 
where. 

Experience shows that there can be made 
a wire insulation which will accomplish all 
that is required in the way of prevention of 
contacts, whether of contiguous wires or be- 
tween these and the earth. Such an insula- 
tion, which has been thoroughly tested by 
time—the only true test for an insulator— 
exists in several forms of covered wire. This 
may be and is accomplished by the use of 
wires insulated with material which only re- 
maius an insulator when protected from con- 
tact with the atmosphere. 

Protection from mechanical injury is not 
so easily accomplished. Iron boxes, iron 
pipes, sub-way conduits of whatever nature, 
in cities where gas, and water, and sewage 
systems are constantly being overhauled, 
from this standpoint are all about on par, 
and must all take their changes, in the strug- 
gle for underground existence. 

The next great bugbear in the under- 
ground question, and one which is looked 
upon by many as the worst, is the possible 
damage a system is liable to from heating 
and other steam pipes, where these may 
come in close proximity to the conduit, pipe, 
duct, or what not, and the casual danger 
from an escaping jet of steam. 

All of our metals of large commercial use 
are good conductors of heat, as well as of 
electricity. This means that they are ready 
absorbents of heat, when compared with such 
materials as asbestos, mineral wool, hair, 
wood, etc. This ready absorption of heat 
by the metal means a reduction of the heat 
of the steam, and the transmission of this 
heat to the wires, which the metal covering 
protects. 

The mechanical and steam _ engineer, 
where pipes lead a considerable distance 
from the boiler, covers these with a coating 
which prevents the radiation of heat, and he 
is thus enabled to maintain his steam at a 
high pressure. 

If this can be done successfully in the 
case of retaining the heat, why will not the 
same application prevent the penetration of 
outside heat? Experience has shown that 
this can readily be acccomplished. It is 
only a question of mechanical ingenuity and 
practice. 

But there is an objection to an iron pipe, 
or an iron conduit, in its connection with 
the action of heat, which is more or less 
serious. Every time you go into the cellar 
and place your hand upon the gas or water 
pipe, in the warmest of weather, you dis- 
cover that it is wet, and often, in winter, it 
is covered with frost. This condensation 
will occur inside as readily as outside of a 
pipe of iron or lead, or any other metal. 

The expansion and contraction of an iron 
pipe, through the ordinary changes of tem- 
perature, will pull the joints apart and cause 
leaks at such places, through which all kinds 
of gases, water—and with it silt—will sepe 
through. 

Ths lasting properties of iron pipe beneath 
the soil, too, are at least problematical. 

What, then, can be used to good advan- 
tage? Wood? It affords too slight protec- 
tion from mechanical injury. Stone—brick 
—concrete? All absorbents of moisture, and 


These seems but one substance against 
which the objections above cannot be 
charged. The material used in the Chicago 
system is not a ready absorbent of heat, and 
consequently requires a high heat for its re- 
duction. It does not, for the same reason, 
contract or expand sufficiently to injure the 
joints. It is lasting That which was 
placed in Lincoln Park years ago for sewage 
purposes is to day more solid and compact 
than when first placed. 

It will not succumb to heat in the ground, 
when properly placed, so as to injure the 
wires without its total destruction, and it may 
be protected by non-conducting covering, as 
readily as any other material of which pipes 
are made. 

Neither water, nor gas, nor silt can be 

forced through this material, nor is it af- 
fected by weather. It can be moulded 
readily into any desired form, size or shape; 
and when an accident or necessity requires 
either mending or a change in a pipe or man- 
hole which has been already placed, it can be 
done on the ground more readily than with 
any other material of which conduits have so 
far been constructed. 
It is not claimed that this system is per- 
fect, but that it stands in the front rank, and 
is far less liable to objections than other sys- 
tems which have latterly come to the surface 
we think cannot be successfully contro- 
verted. 





ELECTRICAL NEWS OF THE WEST. 

The engine which runs the electric lights 
in the Court House was stopped on Saturday 
the 29th for repairs for several hours, and as 
there is no gas in the building some of the 
officers in the building enjoyed an enforced 
holiday, and saw the decoration procession. 
No damage was done, and little was thought 
of it, save by those who are representatives of 
other light companies. 





Public telephones in Chicago are largely 
located in drug stores. Of course the clerk, 
if of the average accommodating disposition 
found behind thesoap and perfumery counter, 
will do all the telephoning for the young and 
pretty cu-tomers from choice and for the 
old and deaf per force. A humorous de- 
scription of the ins and outs of the public 
telephone complications got into print here 
the other day through a new clerk, who said: 
The worst thing I have to get along 
with is the telephone. It’s a public tele 
phone, and it’s the most overworked piece of 
mechanism you ever saw. The clapper has 
worn a hole in both bells, and there are gray 
whiskers on the transmitter. I never knew 
why they called ’em Bell telephones till I 
came over here. No woman that has ever 
been here has been able to talk through it 
without my aid. They make me a sort of 
go-between with their hubbies. Some of 
these days I'll be up as a witness in the 
divorce court if I ain’t careful. The other 
day a woman came in and had me call up 
her husband. Then she asked me to say she 
wanted two seats for the ‘‘ Black Hussar.” 
She told me afterward that he brought home 
two sheets of tar paper, and she blamed me 
for the blunder. We're an agency too for 
one of the newspapers, and we have to tele- 
phone advertisements, Some Saturdays this 
place is so full of servant girls looking for a 
place that it appears like an intelligence 
office. There, hang that telephone, excuse 
me—Hello! etc. 





Dakota is a lively infant, and though of 
immature age, is quite a vigorous kicker. So 
far she usually kicks in the right direction. 
The last kick, in the line of electrical mat- 
ters, comes from a ‘‘ Deadwoodite,” who 
claims that a recent publication stating that 
Aberdeen and Fargo are the only towns in 
Dakota lighted by electricity is way off. He 
desires to notify the Review that Deadwood 
and Lead City have used electricity that way 
for three years, and thinks that Sioux Falls 
has also used the same light for some time. 





That affidavit of Zenas Fisk Wilber, which 
it was hoped would be booked as first-class 
evidence, having been ruled out, supple- 








hence useless as insulators. 
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unmistakable frankness, produced an effect 
which was hardly anticipated by the enemies 
of the Bell Company. Metaphorically speak- 
ing the various Tichbornes in the case were 
as completely nonplussed as the Scotch 
gillie in the play who heard a remark which 
was quite strange to his vocabulary, and 
who immediately fell weeping upon the neck 
of his intended’s mother, and exclaimed, his 
voice choked and damp, “Ah! mither, 
mither, there’s bin a misoondcrstawndin’, a 
misoonderstawndin’, mither.” 





Hardly had these parties recovered their 
wonted equanimity, and turned toward the 
South for consolation, when Judges Pardee 
and Billings, of the United States Circuit 
Court, in session at New Orleans, rendered 
a decision in the case of the American Bell 
against the International Improved Com- 
pany, ordering the injunction to issue against 
the defendant. 

The case has occupied the time of the 
courts for several -weeks in the argument. 
In summing up, the judges call attention to 
the fact, that the ‘instruments invented by 
Reiss, and his methods, were described in 
many scientific papers and works, and were 
well-known 1n the scientific world, and the 
instruments were manufactured and on sale 
in Paris, Vienna and Frankfort, and had 
been exhibited before the ‘British Associa- 
tion, and a pair were deposited in the Smith- 
sonian Institution, and yet, before 1876 there 
was no speaking telephone in use, nor any 
pretense of any. 

‘«The unsworn defendants in their answer 
in a vague and argumentative way deny in- 
fringement. In their affidavit they do not 
attempt to show what they were using at the 
filing of the bill, but they allege in affidavits 
filed pending this motion, that the defend- 
ants’ apparatus as now used may be more 
particularly defined as operating in method 
or principle of operation under the Reiss in 
ventions of 1860 to 1864, and under special 
inventions patented by Randall, May 21, 
1878, May 3, 1881.” 


The underpinning of the entire fabric, 
reared on sand, has thus been washed away. 
The demand that injunctions should not issue 
against infringers, simply because it was 
assumed that the Bell patents were obtained 
through fraud, or otherwise illegally granted 
—not that this was proven—which was the 
hope, end, and aim of the enemy, and which 
bas here been denied, virtually stops the 
trespassers as effectually as a barb-wire fence 
stays a herd of roaming cattle. 

And there are people who have listened to 
the blandishments of dealers and have pur- 
chased shares of sundry and divers outside 
stocks, in times gone by, which gave fruit- 
ful promise, but which in the future will be 
pigeonholed in loving fraternity with shares 
in deceased silver and copper speculations, 
under the comprehensive epitaph ‘‘ Gone, but 
not forgotten. Once a love—now a memory.” 
And as these shall accumulate the dust of 
growing years, the text will still continue to 
ring in their ears, in obedience to that uni- 
versal law of vibration by which the tele- 
phone accomplishes its destiny, There’s 
bin a misoonderstawndin’. 








Judge Gresham on the ist instant over- 
ruled the motion for injunction in the case 
of the Western Union against the town of 
Moline, restraining the latter from interfering 
with its wires, and dissolved the temporary 
injunction heretofore existing. 

This case was one in which the telegraph 
company had three wires on Fifteenth street, 
which, when these were placed, was not 
within the city proper. The city this spring 
gave the Merchants’ Electric Light Comp ny 
the right to use the streets and alleys of the 
city, for a plant of seventy-six lights. Fif- 
teenth street, which is now in the city, 
became the battle ground, and the telegraph 
company obtained a temporary injunction, 
charging that the city and the electric light 
people had conspired to force an abandon- 
ment of its rights along the route in dispute. 


In Youngstown, Ohio, the status of things 
is reversed. The Central Union Telephone 
Company has obtained an injunction against 
the local electric light company there, which 


restrains the latter from so placing their 
wires as to work damage or danger to the 
property or persons of the telephone com- 
pany. The Central Union people have been 
unfortunate through neighboring with these 
giants of electricity. Their offices at Dayton 
and Toledo have been partially wrecked 
through contact between telephone and elec- 
tric light wires, and occasional scorchings 
have occurred elsewhere. 





New Orleans is soon to have police tele- 
phone and signal service, and the council 
committee has decided upon the location of 
the street boxes, 100 in number, distributed 
through eight precincts, with three head- 
quarters stations. 





Cheltenham Beach, a summer resort, on 
the lake shore, about seven miles south by 
rail, is to be lighted by electricity at once. 
The contract has been secured by the Fort 
Wayne Jenney people here, for180 arc lights 
and 250 incandescent. The plant is to be 
running by July 3d. The Jenney people 
have also recently sold a 60-arc light plant to 
the gas company at Batavia, N. Y. 





Some one is gathering opinions on the 
subject of wire gauges. The question being 
before the people, remarks are in order. 
Since there are so many, and various and 
irregular gauges, how would it do to drop 
the numbers entirely, and say how many 
milimeters diameter? Or if that is too much, 
what is the matter with giving the metal and 
weight per mile, or meter, or some fraction 
of these? While we are about it why not 
drop everything in the way of measaring 
except the metrical standards, and forget 
that three grains of barley make an inch, or 
that the French foot, which was materially 
shorter than the third of a yard, was the exact 
length of the pedal extremity of one of the 
early French monarchs. Ordering a No. 23- 
wire for instance to-day, one should specify— 
if exactness is vital—whether it is No. 23 of 
Brown & Sharp, or London, or Stubbs, or 
the last craze in this direction, the new 
British? Let us have one or two more 
gauges, and then go by sizes or weight. By 
the way, what sense is there in commencing 
with a lot of zeros for the largest wires, and 
working backward until the finest wire is the 
highest number? Wouldn’t it make the 
muddle more complex if somebody would 
commence with the finest wire and number 
the other way, and so bring the whole thing 
to an end quicker. 





Every now and again we see in the news- 
papers a picture of a party in scanty gar- 
ments with a pair of bellows in his hands 
firing away for dear life at all sorts of non- 
descript things all wings and legs. Every 
time one of these appears I think of the in- 
duction killers. The phrenomenetechny 
which brings this about is that induction is a 
bug, and the induction killer is a bug killer. 
The chap with the powder gun kills his bugs 
for good and all. The induction killer’s bug 
has, so to speak, a soul, according to the 
conservation of energy, religion, and just so 
soon as he ceases to exist as induction he 
blossoms out as a new being, and is called 
retardation. As in mechanics, you can 
neither create nor destroy, so in electricity, 
the force is there, all the time—immortal. 

“ You may break, you may shatter the vase, if you 
will,” 

But the scent of the roses will cling to it still,” 
or words to that effect. Ask the telephone 
people for further particulars. 


Col. 8. G. Lyncb, broker, at 146 La Salle 
street, gives the following telephone stock 








CRICAMO. 0.2. vccccecscccerecs $350 @ $360 
Oontral Union... ....cscccces 43@ 45 
p ESSE PT Tree 6@ 66 
ee eee ee ere 15@ 18 
Great Southern ............... B3@ 27 
Great Southern, Script, 90 
cents on the dollar. 
ORRIN i id aS eds 188@ 2 
Rocky Mountain Bell......... 40@ 45 
Missouri and Kansas.......... 544@ 56 
Missouri and Kansas, Script, 53 
cents on the dollar. 
WS 6st a6 0 HY. OS 15@ 17 
Cumberland. ......25.2.e.se00- 6@ 70 
IR sn Sis 4 0chsbenenhers 10i@ 106 
Bell i Sins 565404s0000 147@ 150 
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BOSTON ELECTRICAL NEWS. 


The adoption of the incandescent light in 
houses removed from central stations has 
been prevented for the want of a suitable dy- 
namo and motive power. The Household 
Electric Light Company have at their fac- 
tory, 153 Essex street, Boston, a complete in- 
stallation in working order. The engine is 
automatic, the governor regulating the cut- 
off, and the speed is practically constant 
under varying loads. The water in the 
boiler is maintained at the level by a pump, 
which forces water when the level is below 
the line for which the float is adjusted. The 
fuel used is kerosene of 110° test, which is 
carried in by a jet of steam, the feeding of 
the oil being cut off when the gauge reaches 
110 Ibs. pressure to the square inch. The 
engine is almost noiseless, and when sup- 
plied with oil and water runs without 
attendance. Nearly all the bearings are en- 
closed in an iron case, partly filled with oil, 
so that a hot bearing is unlikely to occur. 
To develop one horse-power (sufficient for 
eight 16 candle-power lamps), somewhat less 
than half a gallon of oil per hour is con- 
sumed. The cost is therefore much less than 
gas, and doubtless many installations will be 
made. The dynamo is self-regulating, and 
requires no attention when lights are turned 
on or off. No special training is required to 
manage the plant. The lights are run at full 
candle-power, and are remarkably steady. 





At the graduation exercises of the Massa- 
chuseits Institution of Technology, June 1, 
fifty nine persons received the degree of 
B.S., ten of the number in the department 
of electrical enginecring. Of the selection 
of the abstracts of theses read, a number 
were given on electrical subjects. W. L. 
Church, B.S., described tests with a 60- 
light 16 candle-power Weston machine, with 
a view of determining the variation of 
electro-motive force with different current 
strengths. In studying the distribution of 
potential around the commutator, a pair of 
copper brushes separated the distance of one 
commutator; segments were used, the wires 
being connected to a ‘Thompson potential 
galvanometer. 

T. Stebbins gave results of experiments 
with a view of determining the possibility of 
ocean cable telephony. Retardation with 
Morse instruments is noticed in lines over 
200 miles long, and is more marked when the 
whole or any part of the line is underground. 
The law is that the retardation is a function 
of the resistance. and the electrostatic ca- 
pacity can be used in calculation. An arti- 
ficial cable was used consisting of 80 con- 
densers and variable resistances. The incu- 
lation resistance of the condensers could be 
varied from 100 megohms to 100 ohms. It 
was found that with the Blake transmitter 
and Bell receiver speech could be heard 
through a line having an electrostatic ca- 
pacity of 3,000 microfarad ohms, with long- 
distance transmitter, through four times this 
amount. The results show that underground 
systems are possible as far as distinctness is 
concerned. Other papers read by title were: 
The Electrical Transmission of Power, D. P. 
Bartlett and H E. H. Clifford; Compound 
Winding of Dynamos, F. H. Crane; Tests of 
a Commercial Storage Battery, E. E. Higgins; 
Measurement of the Strength of Telephone 
Currents, with some Special Experiments in 
Blake Contacts, W. J. Hopkins. 

On the inverse electromotive force of the 
voltaic art, W. E. Shepard gave the result 
of his experiments. It is somewhat difficult 
to arrange proper apparatus for producing 
the arc light in a vacuum. By striking the 
bulb of a broken incandescent lamp, the fila- 
ment is set in vibration, and contact is made; 
at the point of breakage a small are light is 
formed. 





There has been in the last ten years no 
less change in electrical nomenclature than 
progress in the science itself. Positive and 
negative, as applied to electricity, have, to a 
great extent, gone out of use. Those who 
think electricity is a substance cail the cur- 
rent the ‘‘juice.” That dynamo and battery 
currents are different in quality, and that the 
go called static electricity is n a general way 


essentially different, are misconceptions soon 
to go out of use 





Hibktros, of Dunamopolis, gave his whole 
time to the elevation of his fellow men. 
When he had assisted in founding asylums 
for many classes of unfortunates, he turned 
his attention to the amelioration of the lazy. 
It was discovered at the very beginning of 
the science of electricity that an electric cur- 
rent contracted a muscle when passing 
through it, and so caused motion. Research 
has shown that it is by currents of elec- 
tricity generated in the base of the brain or 
the spinal cord that all muscular action is 
caused, and, consequently, work is per- 
formed. He found that those who are con- 
stitutionally tired suffered merely from a 
lack of electro-generative capacity. By the 
application of the terminals of a small in- 
duction coil, suitable muscular action could 
be caused. Our ancient friend came to an 
untimely end. He was experimenting on 
one of the rear extensor muscles of a mule, 
when an unusual amount of current acting 
caused a contraction which sent him flying 
in the air. He did not recover, and great 
was the loss. 





The man who explained the red paint on 
a dynamo by saying that it toned down the 
bluish color of the are lights has been out- 
done by an inquirer into the realms of elec- 
tricity who asked what was the sympathy of 
a certain dynamo. The amount of sym- 
pathy expressed for the questioner, who had 
mixed up sympathy and efficiency, was af- 
fecting. 





A leading electrical house in the West writes 
to the Chemical Electric Light and Power 
Compavy: “ We are making a trial of Volta 
Pavia in electric lighting, electric motor 
work and general experimental apparatus, 
and the results obtained by our electrician 
are even better than those you advertise.” 
The company are now beginning to hear the 
results of tests in different parts of the 
country, and will be able to furnish? refer 
ences in various classes of werk. 

Boston, Mass., June 8. 

—_ 
The Electric Club. 

The Electric Club met at their rooms in 
the Hotel Dam, Thursday evening June 8d , 
and dined together informally. Subse- 
quently at the meeting of the Board of 
Managers, the names of applicants for mem- 
bership were presented, and Messrs. L. E. 
Curtis, Parker W. Page, Geo. H. Benjamin, 
Henry W. Pope, Samuel Insull, T. B. Doo- 
little, Loren N. Downs, and Henry A. Reed, 
were elected resident members; and J. F. 
Morrison, Baltimore; A. J. DeCamp, Phila- 
delphia, and Gardiner C. Sims, Providence, 
were elected non-resident members. Mr. T. 
A. Edison was elected vice-president of the 
club, and Dr. Geo. H. Benjamin elected 
member of the Board of Managers. 

French’s Hotel, F. W. Coleman & Co., 
proprietors, was selected as the down town 
annex where members will have the exclu- 
sive use, from 12 to3 P.M. each week day, 
of two dining parlors for lunching together. 
A house committee consisting of five mem- 
bers was appointed, the names of fourteen 
new applicants for membership were posted 
in accordance with the by-laws of the club, 
and the meeting adjourned to July Ist. 

ome 

There are two roads to fame to which a 
genuine Frenchman aspires, and which he 
considers almost too good for foreigners—the 
Academy and the Legion of Honor. Several 
Americans have been made members of the 
latter organization—notably Bell, Edison and 
Gray, in honor of their electrical investiga- 
tions. Latterly, Dr. Cornelius Herz, who is an 


American born, was on the recommendation of 
the Minister of Posts and Telegraphs of the 
Republic, raised to the rank of Grand Officer 
of the legion, and he is the first and only for- 
eign civilian who has been accorded this 
honor. Dr. Herz also has the order of St. 
Michael, which stands next in antiquity to 
the Golden Fleece. The doctor’s honors 
commenced in 1870, when the Government 
entrusted him with its field telegraphy. He 
is known to every American electrician as 
the director or head of La Lumiere Hlec- 











trique. 





6 


HLECTRICATL REVITW-. 





[June 12, 1886 











xt, N. A. Tancer, of New Haven, has 
patented a fuonel-shaped attachment for 
focussing sound waves upon the center of 
telephone transmitters. There are quite a 
number of these so called aids to telephone 
conversations. 


«*~ The fireworks committee, of the 
Albany Council, met the other night, and 
were proceeding vigorously with their work 
when a telephone message came from the 
chairman ordering an adjournment. The 
committee dispersed, but several of them ex- 
pressed their indignation over the fact that 
they had been ‘‘adjourned by telephone.” 
This instrument is no respecter of persons — 
not even of Albany aldermen. 


x» The Hudson River Telephone Com- 
pany is extending its line from Middletown 
via Howell’s Depot, to Bloomingburgh and 
other Sullivan County points. Two wealthy 
gentlemen residing near Bloomingburgh ob- 
ject to having unsightly poles in front of 
their villas, They have warned the com- 
pany not to erect them, and have taken out 
warrants for the arrest of the linemen for 
trespass in digging holes for the posts. 


x*, A dispatch from Chicago, June 5, 
says: “The Hon. R. P. Flower, President 
of the Electrical Subway Commission, has 
been here engaged in investigating the under- 
ground systems for electric wires now in 
operation in this city. Mr. Flower has in- 
spected the Conduits of the Postal Telegraph 
and Western Union Telegraph companies, as 
well as the Dorsett conduits, in which the 
wires of the various city departments are 
carried, and has conversed on the subject 
connected with the work of his commission 
with many of our leading electricians and 
managers of telegraph and telephone com- 
panies.” 


»*, A new firm of patent attorneys, whose 
specialty is securing patents for electrical 
inventions, has been formed by Messrs. 
Albert C. and Chas. D. Fowler, with offices 
in New York and Washington. These gen- 
tlemen are familiar with this branch of the 
legal profession, Mr. A. C. Fowler being 
particularly adapted for handling electrical 
causes, having been an examiner in the Inter- 
ference and Electrical Divisions of the 
Patent Office from 1880 to 1886, and on re- 
signing last January received a letter from 
* Commissioner Montgomery commending his 
work in the department and regretting his 
departure. 

«*» The American Telephone and Tele- 
graph Company’s ordinance, favorably rec- 
ommended by the committee of the Phila- 
delphia Council, authorizes the company to 
lay and maintain underground telegraph 
and telephone wires, cables, and conduits 
under the following streets: From Ridgway 
pier, No. 7, on the Delaware, crossing Dela- 
ware avenue to Ton alley, to Water street, 
along Water street to Walnut, out Walnut to 
Fourth, on Fourth from Pine to Callowhill; 
from the intersection of Fourth and Walnut 
streets, out Walnut to Fifteenth street, up 
Fifteenth street to Chestnut, out Chestnut to 
Thirty-second, up Thirty-second to Market, 
out Market to Lancaster avenue, and out 
Lancaster avenue to the city line ; from the 
intersection of Market street and Woodlands 
avenue, out Woodslands avenue to Balti- 
more avenue, and out Baltimore avenue to 
the city line. The crossing of the Schuyl- 
kill river is made subject to the direction of 
the Board of Highway Supervisors. Privi- 
lege of connecting with public or private 
buildings is granted, with a restriction to 
two openings in any one square. It is also 
conditioned in the bill that all official mes- 
ages shall be forwarded free of charge, and 
three wires shall be furnished free of charge 
to the city for the use of the Electrical De- 
partment, 


The New Invention of C. A. Bell. | perplexing fact was that no sound, or at 
The figures on pages 6 and 7 illustrate | best very faint sounds, could be heard from 
some of the discoveries of Chichester A. | the latter when the flame was removed, and 
Bell, cousin of Professor A. G. Bell, the tele- | the ear, or the end of a wide tube connected 
phone inventor. Under the title of ‘‘ Sympa- | with the ear, was substituted for it. Suspect- 
thetic Vibration of Jets,” Mr. Bell, in a/|ing, finally, that the changes in the jet, 
paper read before the Royal Society, states | effective in producing sound from the flame, 
that his attention was directed to the subject | must be relative changes of different parts of 
by the accidental observation that a pulsating | it, the author was led to try a very small 
air jet directed against a flame caused the hearing-orifice, about as large as the jet- 
latter to emit a musical sound. The pitch of | orifice (Fig. 4.) The results were most strik- 
this sound depended solely on the rapidity of ,ing. By introducing this little hearing- 
the jet pulsations, but its intensity was found | orifice into the path of a vibrating air-jet, 
to increase in a remarkable way with the dis- | the vibrations can be heard over a very wide 
tance of the flame from the orifice. Inorder | area. Close to the jet-orifice they are so 
to study the phenomenon, air was allowed to faint as to be scarcely audible ; but they in- 
escape against the flame from a small orifice crease in intensity in a remarkable way as 
in the diaphragm of an ordinary telephone, | the hearing-orifice is moved away along the 
the chamber behind the diaphragm being | axis of the jet, and reach their maximum at 
placed in communication with a reservoir of | a certain distance. Experiments with smoked 
air under gentle pressure (Fig. 1). Vibratory | air showed that this point of maximum 
motions being then excited in the diaphragm, | sound is that at which the jet loses its rod- 
by means of a battery and a microphone or! like character, and expands rapidly ; it has 
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Series 1.—ILLusTRATING CHICHESTER A. BELL’s DISCOVERIES RELATING TO THE 
VIBRATION OF JETS. 


rheotome in a distant apartment, the dis-{| been named the “ breaking-point,” because 
covery was made that speech as well as musi- | just beyond it the sounds heard from the jet 
cal and other sounds could be quite loudly | acquire a broken or rattling character, and at 
reproduced from the flame. Certain observa-|a greater distance are completely lost. The 





tions led the author to suspect that motion of 
the orifice, rather than compression of the 
air in the chamber, was the chief agent in the 
phenomenon; and, in fact, precisely similar 
results were obtained when a light glass jet 
tube was cemented to a soft iron armature, 
mounted on a spring in front of the telephone 
magnet (Fig. 2). 

Experiment also showed that an air-jet at 
suitable pressure directed against a flame re- 
peats all sounds or words uttered in the 
neighborhood (Fig. 3). Except, however, 
where the impressed vibrations do not differ 
widely in pitch from the normal vibrations 
of the jet (discovered by Sondhauss and 
Masson), these effects are likely to escape 
notice owing to the inability of the ear to 
distinguish between the disturbing sounds 
and their echo-like reproduction from the 
flome. 

In these experiments the primary action of 
the impressed vibrations was undoubtedly 


| exerted on the air-jet; but a singular and 





distance uf the breaking-point from the 


| orifice diminishes as the intensity of the 


disturbing vibrations is increased, and also 
depends to some extent on their pitch and on 
the velocity of the jet. With orifices of 
from 1 to 15 mm. in diameter, it usually 
varies from 1 to6cm. The vibrations of an 
air-jet may also be heard at points not sit- 
uated on the axis ; but they are always most 
intense along the axis, and become rapidly 
fainter as the distance from it increases. 
When a vibrating air-jet plays against a 
small flame, the best sounds are heard when 
the stream strikes the flame just below the 
apex of the blue zone. At the flame of con- 
tact an intensely blue flame ring appears, and 
this ring vibrates visibly when the jet is dis- 
turbed. The production of sound from it 
doubtless depends on changes in the rate of 
the combustion of the gas. This may be 
proved by inserting into the ring a fine ship 
of platinum, connected in circuit with a 
battery and telephone shown in Fig. 5. 





When the jet is thrown into vibration the 
consequent variations in the temperature of 
the platinum affect its couductivity, and 
hence a feeble reproduction of the jet vibra- 
tion may be heard in the telephone. 

In order to assist the action of aerial sound 
waves on the fluid it is advisable to attach 
the jet-tube rigidly to a pine sound-board 
about three-eighths of an inch thick. The sur- 
faces of the board should be free, otherwise 
it may be supported in any way. The re- 
ceiving membrane is formed by a piece of 
thin sheet rubber tied over the end of a brass 
tube about three-eighths of an inch in in- 
ternal diameter. A wide flexible hearing 
tube, furnished with an ear-piece, is attached 
to the brass tube. The jet-tube is connected 
with an elevated reservoir by an India-rubber 
pipe, indicated in Fig. 6, with an apparatus 
of this kind and a tolerably wide jet-tube, 
having an orifice about 0.7 mm. in diameter, 
a pressure of about 15 decimeters of water is 
required to bring the jet into condition to 
respond to all the tones and overtones of the 
speaking voice (except hissing sounds) and 
those employed in music. At a somewhat 
higher pressure it will reproduce hissing 
sounds. 

To get an accurate and faithful reproduction 
of the jet-vibrations it is simply necessary to 
insert into the nappe two platinum electrodes 
in circuit with a telephone and a battery 
having an electro-motive force of from 12 to 
80 volts. Loud sounds can thus be obtained 
from a jet which is finer than the finest 
needle, and the arrangement constitutes a 
highly sensitive ‘‘transmitter,” shown in 
Figs. 7 and 8. 

The foregoing is little more than the out- 
lines of a new theory of jet-vibrations, The 
author hopes to supply in the future further 
experimental evidence in support of it. 

—————->>e—_____ 


«*, The plea of jurisdiction filed at Colum- 
bus, Ohio, sets forth the facts that the Ameri- 
can Bell Telephone Company is a non-resi- 
dent of Ohio, and that they are not con- 
nected with the other party defendants. 


x", At the conference between Allen G. 
Thurman, the Hon. Jeff. Chandler and Dis- 
trict Attorney Kumler in regard to the Pan- 
Electric case, it was resolved to send for 
ex-Senator J. F. McDonald, of Indiana, and 
other lawyers in the case, that a further con- 
sultation may be held. The attorneys expect 
to agree upon and ask the court to fix a day 
for the preliminary hearing. There seems to 
be a prospect now that an early hearing of 
the case will be decided upon. 

«*x The eruption of Mount Etna is de- 
clared to be the most sudden and terrible 
ever beheld by the inhabitants of the szr- 
rounding country. Eleven craters are active. 
The central one disyorges only smoke and 
ashes, but from three others huge stones are 
thrown up a prodigious height. The lava 
streams in some parts are 600 feet wide, and 
are flowing down the mountain side and 
through the fertile valleys, destroying the 
crops and setting the woods on fire. No 
lives seem to have been lost, but numbers of 
people are homeless, the earthquake shocks 
having destroyed their houses, or the showers 
of ashes and lapilli having obliged them to 
seek a refuge elsewhere. 


«*, Says the Indianapolis Journal, in view 
of the New Orleans decision: ‘‘ We presume, 
of course, that the charge will be made that 
Judges Billings and Pardee are Bell organs; 
but the fact remains that the courts have uni- 
formly upheld the Bell patents, and it is the 
fact with which people have to deal. Indian- 
apolis and its Council can trifle a~d humbug 
as much as they please, but the fact remains 
that no telephone will be allowed to be 
operated here without the consent of the Bell 
people. If the city wants telephone service, 
that is one thing; if they want to have the 
Council pass ordinances for fun, that is quite 
another. The telephone is a monopoly—a 
miserable, bloated monopoly—but so are all 
valuable patents. The simple, plain ques- 
tion for all reasonable, honest, candid people 
to decide is, whether Indianapolis is to have 
any kind of telephone service, and that ques- 
tion’ the Council has not yet concluded to 
seriously consider.” 
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The President’s Telephone Suit. 

The decision of the United States Court 
for the Fifth Judicial Circuit, which was 
delivered in New Orleans on Monday by 
Judge Pardee and Judge Billings, is a pretty 
hard blow for the telephone speculators and 
the shrieking maniacs, says the New York 
Sun, under the above heading, who sustain 
with all their power of vociferation the 
absurd and dangerous policy which has en- 
gaged the President of the United States as 
a party to a private patent suit. 

In this New Orleans case, the hearing 
lasted for several months, and every point 
which had been urged or which could be 
urged against the Bell patents, was presented 
with all possible force and urgency. Nota 
single consideration which can be adduced 
in the so-called Government suit which is to 
be prosecuted before Judge Jackson in the 
Sixth Circuit, was omitted at New Orleans. 
It is true that these points and considera- 
tions were none of them novel. They had 
all been argued over and over again, with 
only a single exception in the numerous 
suits concerning these patents. This excep- 
tion consists in the fact that the President of 
the United States has now undertaken to 
prosecute one side of this controversy, 
though in so doing he has no new evidence 
and no new principle of law to offer, but can 
only grind over again the old grist which has 
already been ground so often. Yet the fact 
that this high functionary of the Government 
has been induced, no matter by what influ- 
ences, to make himself a party to this pri- 
vate lawsuit, was held up to the Judges in 
New Orleans as a consideration which 
should lead them to pause in the administra- 
tion of the law, and to wait until the 
effect of the President’s interference can be 
seen in the court of the new Judge whom he 
has just appointed in the Sixth Circuit. 

To this proposition, however, the New 
Orleans Judges turned a deaf ear, preferring 
to decide the questions presented to them 
according to the law and the facts. 

The public will not fail to notice that this 
decision is entirely in accord with all the 
decisions that have so far been made by the 
courts of the United States in this famous 
matter. The Bell patents are sustained, and 
all the attempts to overthrow them are pro- 
nounced here, as they have been pronounced 
elsewhere, to be unsound and void. 

It might be supposed that the President of 
the United States would take warning from 
the rebuke thus administered, but there ap- 
pears to be no reason for expecting that such 
will be the case. 

—_. oe —_—_——_ 
The Indiana Telephone Work. 

The excellent business tact of President 
Jeo. L. Phillips, of the Central Union Tele- 
phone Company, has so changed the state of 
affairs in telephonic circles in Indiana that 
trouble there seems at anend. In the work 
of properly informing the citizens and con- 
vincing them of the injustice done by the 
passage of the law reducing rates, he has 
been greatly assisted by Superintendent J. E. 
Hockett, in charge of the Indiana territory of 
the company, and to-day, through the energy 
and common-sense methods of these gentle- 
men, the feeling has changed in favor of the 
company, and their proposition to furnish 
telephonic service under the toll system, 
until the law is repealed, is being generally 
adopted. Terre Haute is one of the most 
recent cities to agree to this plan. In an in- 
terview, President Phillips said: 

‘“When the Central Union Company 
stated, after the passage of the Indiana law 
fixing the price of telephone service at $2.50 
and $8 per month, that if it was compelled 
to accept that price or nothing, it would pre- 
fer to take nothing and would certainly 
withdraw from the State, it meant what it 
said, and it has not since changed its mind. 
I am in possession of all the figures, and I 
know that at the rental we are required to 
pay to the Bell Company the service costs us 
more than we would receive under the legal 
rate and would make money by discontinu- 
ing business in the State. What we have to 
offer is in view of the fact that the people of 
Indiana, many of whom will work for the 
repeal of the telephone law next winter, wil 





be deprived of the use of the telephone in case 
we withdraw, as the Bell Company will 
prosecute every other company which intro- 
duces an infringing patent. They are all 
infringements, you may depend upon it, on 
the Bell. To bridge over this interval we 
will endeavor to meet the people of Indiana 
half way. Since we cannot afford to rent 
telephones for $2.50 and $3 per month and 
cannot legally collect more until the law is 
repealed, we will cease to rent telephones at 
all during the interval, but will make agents 
of such who wish to retain telephones in 
their places of business. Every connection 
will be charged for to the agent from whose 
office it is sent, who is to collect 5 cents for 
each connection made by outsiders. An 
account of every connection made on the call 
of any agent will be kept, and 5 cents for 
each one charged subject to this commis- 
sion. 








FIG.V. 


A Good Point for Receiver Farnsworth in 
His Suit for $2,000,000. 

The most important evidence given in the 
suit of Gen. Farnsworth, receiver of the 
Bankers and Merchants’ Telegraph Com- 
pany, for $2,000,000 damages against the 
Western Union, was by Walter B. Phillips, 
manager of the United Press Association. 
Strenuous objections were made when Mr. 
Lauterbach asked him if he had received 
any information that the seizure of the 
Bankers and Merchants’ wires was to be 
made. Manager Phillips said he was told by 
Wm. B. Somerville, superintendent of the 


transmission of press despatches of the 
Western Union Company. Mr. Choate and 
Judge Dillon contended that he could not 
testify if he never had seen a written order 
or heard verbal instructions given Supt. 
Somerville by the Western Union Company. 
After quibbling for some time Judge Law- 
rence asked the witness if he knew that Mr. 
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Series 2.—ILLUsTRATING Dr. BELL’s EXPERIMENTS. 


‘* The first 50 connections in a calendar} 
month, no per cent. commission. 

‘‘The next 100 connections in a calendar 
month, 50 per cent. commission. | 

“The next 300 connections in a calendar | 
month, 75 per cent. commission. | 

“The next 500 connections (and over) in a} 
calendar month, 80 per cent. commission. 

“No commission is allowed on receipts for 
businesss going over the extra-territorial 
lines, Connections are charged to the office | 
from which the call is sent. .No charge is 
made against the office called up. The Cen- | 
tral Union Telephone Company reserves the | 
right to terminate the agency at any time, | 
should it fail to be remunerative or satisfac- | 
tory, but otherwise the agreement is to be in 
force and etfect for the term of six months | 
from date of signature, and thereafter until 
the party of either part shall have given the 
party of. the other part thirty days’ written 
notice of his or its desire to discontinue the 
same. 

——__>e—_———- 

.... The twenty-sixth annual meeting of 
the Massachusetts Electric Medical Society 
was held in Boston June 3, and officers 
elected as follows: President, F. L. Gerald, 
M.D., of Laconia ; vice-president, R. A. 
Reed, M.D., of Newton; corresponding sec- 
retary, J. B. M. Dickens, of Newburyport; 
recording secretary, B. H. Burrill, M.D., of 
Boston Highlands. 





Somerville occupied the — described. 

“‘T know it as well as | know anything,” 
said Manager Phillips. He explained that 
he bad made contracts with Somerville, and 
talked over business matters with him. 
Then he was permitted to answer. [Ile said 
in substance: 

‘From time to time after the failure of 
Mr Dimmock, of the Bankers and Mer- 
chants’ Company, I talked to Mr. Somerville 
about the prospect of my making arrange- 
ments with the Western Union if anything 
happened to the Bankers and Merchants’. 


| He had been my predecessor in the United 


Press Association, and was very friendly to 
me. He had told me that the Western Union 
was likely to get hold of the American 
Rapid wires, and I asked him to let me know 
in advance when they were likely to take 
them so that I could make some arrange- 
ment for my business. On July 10, 1885, 
about 2 o’clock, more than an hour and a- 
half before the cutting of the wires, Mr. 
Somerville came to my office. He said he 
had come totell me privately that he was 
satisfied that the Western Union was likely 
to take the American Rapid wires. I asked 
him when it would be done, and he said : 
‘I think to-day.’” 

This was re ed as a good point for the 
Bankers and Merchants’, hecause it showed 
that, while it was known by the Western 
Union officials that an order would be — 
for the American Rapid property to 
turned over, no notice was given to the 


Bankers and Merchants’ so that they might 


make provision for carrying out the order. 
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...» The wires of the Great Northwestern 
and Canadian Pacific Telegraph will soon be 
ready for business. A large number of 
poles, 130 feet high, have been erected in 
Montreal. 

.--. On Thursday evening, at 5.30, light- 
ning struck the Western Union telegraph 
office at Clinton Corners, on the line of the 
P. H. and B. R. R., and damaged the wires 
and building to some extent. The fire was 
extinguished by the operator, Charles 
Hicks. 

..-. The Washington Commissioners have 
granted permission to the Western Union 
Telegraph Company, on certain conditions, 
to erect a line of poles on G street, between 
Seventh and Fifteenth streets, using the 
north side of G street from Fifteenth to Ninth 
street, and the south side from Ninth to 
Seventh street. 


.-.. At the Russell Car Wheel Foundry, 
Detroit, is to be seen an immense coi] of cop- 
per wire, which is wound on a reel seven feet 
in diameter. The wire is thirty-one sixty- 
fourths of an inch in diameter and is one 
continuous piece, 11,000 feet in length. It 
cost $1,100. It is to be used on the Dix avenue 
electric railway. 


.... A summary of the working of the 
Government wires of Italy in 1885 has been 
issued from the General Telegraph Depart- 
ment. The private telegrams transmitted in 
the interior amounted to 5,896,306, showing 
an increase of 244,028 compared with 1884, 
and the messages for abroad, 581,657, or an 
increase of 13,386 on 1884. The Government 
and service telegrams were 664,358. The 
number of telegrams received from abroad 
was 687,423, showing an increase of 22,922. 
The gross receipts are set down at 13,694,194 
lire, say, £547,770, and the expenditure at 
10,952,048 lire, say, £438,080. The total 
length of the lines on 31st December last was 
30,021 kilometers—an increase of 833 kilos. 
The length of telegraphic wire was 106,755 
kilometers. 


Mr. W. Gemmill, an Englishman, 
has patented a “system of photo-teleg- 
raphy” in which selenium is utilized in 
order that a picture may be photographed at 
a distance through the medium of telegraphic 
wires. The arrangement acts by conveying 
an electric current that has passed through a 
selenium cell, varying in electromotive force 
as more or less light falls on the cell, to the 
receiving station, where it excites an electro- 
magnet, which, by its attraction on a series 
of switches having graded spring recoil, 
does by them switch on or off a greater or 
Jess number of subsidiary currents to an in- 
candescent electric lamp. Every apparent 
point of light of a particular intensity in the 
image to be sent would, on being projected 
on to the selenium cell, cause the lamp to 
give a corresponding light, which, focussed 
to a point on the receiving plate, would 
represent that in the despatch, but far out- 
rivalling it in brilliancy, 


...- In his examination in the case now 
on trial, General Manager Jones said that the 
Bankers’ and Merchants’ Company was in a 
rather poor condition until 1t was taken hold 
of by Receiver Farnsworth, who immed- 
iately set about to improve the system. All 
the money he received, through receiver’s 
certificates and otherwise, was used by the 
receiver for the purpose of improving the 
condition of the company and perfecting the 
property. There was then a constant im- 
provement, which continued up to the time 
the Western Union seized the wires, ‘Is it 
true,” asked the ex-Senater, ‘‘that a new 
company ever makes money from the start, 
or is there an interval during which time it 
loses money ?” ‘‘ Taking the most successful 
company as an example,” replied Mr: Jones, 
‘**I believe the Western Union didn't pay 
dividends for a long time,” ‘‘Make your 
answer a little more definite,” insisted Mr. 
Conkling. ‘‘For some years,” replied the wit- 
ness. Mr. Jones said that the wires of the 





Western Union Company, mile by mile, 
could not be compared with those of the 
Bankers and Merchants’ in many instances, 
because the wires of the former company 
had, to a considerable extent, been taken 
from other companies. 
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* * A Washington telegraph operator is 
now out of work. He saved one of Presi- 
dent Cleveland’s telegrams to his present 
wife, for the sake of the autograph, and 
through this the secret of the engagement is 
said te have leaked. The operator was 
promptly discharged. 

* * The Manufacturers’ Natural Gas Com- 
papy struck a well with a tremendous pres- 
sure at Canonsburg, Pa. During a storm a 
short time later the gas was ignited by light- 
ning and the derrick and rigging were en- 
tirely consumed. The well burned furiously. 

* * M. Pasteur’s studio. Enter a returned 
Tonquin expeditionist, who remarks: ‘‘I 
would like to be inoculated against the 
hydrophobia.” M. Pasteur: ‘‘ When were 
you bitten?” Expeditionist: ‘‘ Well, I was 
not exactly bitten, but I entertain suspicions 
about one of the dogs which I ate.” 

* * The Mayor of Cincinnati proclaims 
that ‘‘all workmen may return to their vo- 
cations without fear of molestation.” There 
are periods when that is in fact a good deal 
to assur: the men, but in quiet times it does 
not seem very outrageous, even to the hotter 
heads, to let a man work when he wants to. 

* * The committee on street lights in San 
Francisco recommend that the clerk be 
directed to advertise for proposals for main- 
taining twenty-eight electric light masts, 
distributed over the city, for two years from 
August 1, 1886. One mast is to be forty feet 
high, three 100 feet high, and the rest 150 feet. 

* * A curious invention has turned up in 
Italy. It consists in the application of light- 
giving materials to printing ink, by which 
print becomes luminous in the dark, so that 
in the future it will be possible to read at 
night, in bed, or during a journey, without 
the assistance of candle or Jamp. A new 
daily paper, in which this luminous material 
will be used, is, 1t is said, about to be pub- 
lished at Turin. 

* * The subscription books for the South 
fide Electric Railway, Pittsburgh, have been 
opened. The capital stock is $60,000, and 
the officers of the company are Thomas 
Evans, President ; Henry Staum, Treasurer; 
J. W. Patterson, Secretary ; A. H. Heisey, 
Theo Ortman, J. P. C. Campbell, Directors. 
The read is expected to start near the South 
Side Market House and go up over the hill to 
the top of Mt. Oliver. 

* * The recent invention by Dr. J. O’- 
Dwyer of New York, of a new method of 
treatment to take the place of the dreaded 
recourse to tracheotomy in diphtheria and 
membranous croup, bids fair to be of the 
greatest importance. His method does away 
with cutting-instruments entirely, and con- 
sists simply in the insertion of a tube of 
peculiar shape between the vocal cords, thus 
permitting the ingress of air into the trachea. 


The results already reached by this intuba- 
tion treatment compare very favorably with 
those from tracheotomy, as regards the 
saving of life; and if, on extended trial, 
they are borne out, the invention will be 
ranked with the more important ones of the 
century, 1n medicine. 


* * The lake steamboat City of Cleve- 
land is lighted from stem to stern with in- 
candescent electric Jights. The entire plant 
was furnished by the Brush Electric Com- 
pany, of Cleveland. The plant consists of 
two of the new pattern, self-regulating dyn- 
amo machines, one having a capacity of 300 
lights, and the other of 150 lights. Two 
Armington & Sims engines, specially built 
for low steam pressure, form a part of the 
plant. The steamer is wired with several 
independent circuits, and a fine system of 
switches enables the engineer to control any 
of the lights from the dynamo room. The 
steamer is very brilliantly lighted ; as may 
be imagined from the size of the plant. 
Swan lamps of standard sixteen candle- 
power are used, and each stateroom is 
furnished with an etched lamp, giving a soft, 
mellow light. The main saloon has four 


magnificent electroliers, each carrying nine- 
teen electric lamps, 


The Conservation of Energy. 


During the period of the revival of learning 
in Europe there were many who spent time 
and money searching after the philosopher’s 
stone, or, in other words, a method by which 
cheap metals, as lead, iron, etc., could be 
turned into gold. The men who attempted 
this were called alchemists, and their work, 
though fruitless in the direction in which they 
worked, laid the foundation of modern 
chemistry. 

In the early days of Spanish discovery and 
conquest the search for some means of pro- 
ducing everlasting youth was vigorously 
prosecuted. 

It was not, however, until the introduction 
of the steam engine had made evident many 
uses for the employment of power that much 
attention was paid to the question of motors. 
Then at once many entered the field of ex- 
periment, with a view of devising suitable 
mechanism which would run without stop- 
ping—perpetual motion— not noticing that a 
device which so banished resistance th:t mo- 
tion would not be checked would be of no 
value in doing work, for work is motion 
against resistance, and, if any resistance be 
applied to the mechanism in perpetual mo 
tion, the movement would thereby be stopped. 
But many of the perpetual-motion studen's in 
reality desired toset machinery in motion with- 
out employing any power other than tha! gene- 
rated without cost by therr machine, which 
was always on the point of being prrfected. 
The diffusion of knowledge on scientific 
matters has only in a moderate degree with- 
held the public from investing in such wi'l-o’- 
wisps. 

The combustion of fuel has been much 
improved in the last fifteen years, and fur- 
naces and appliances have been devised that 
have permitted a very high economy in the 
running of steam plants. There is in a ton 
of coal, we might say, a given amount of 
heat, and, when the waste produc‘s of com- 
bustion leave the boiler only a few degrees 
higher than the temperature of the coldest 
part of the boiler, the maximum of economy 
is attained. Claims have been advanced for 
contrivances whereby such perfect combus- 
tion was attained that all the ashes were con- 
sumed. Bearing in mind the principle in 
regard to the heat of the gases when leaving 
the boiler, it will be seen that at present a 
near approach to maximum economy is at- 
tained. A furnace which is claimed to burn 
the ashes usually burns the boiler. 

The dynamos at present in use convert be- 
tween 90 and 95 per cent. of power used in 
driving them into electric current. When 
it is considered that it is impossible to convert 
all the power into current, as the friction of 
the bearings, brushes and the air consumes a 
small amount, it will be seen that present 
machines leave little room for improvement. 

When it is claimed that a certain device 
makes it possible for a dynamo to give 
enough current from one horse-power to.run 
six arc lights, it should not be forgetten that 
the current for the six lights would give in 
motors in use at the present time fully two 
horse power. Why not, then, let the motor 
run the generator? Would there not be one 
horse-power to spare for outside use? That 
this can never be done may be safely pre- 
dicted. 

It is a well-established principle of modern 
science that energy can neither be created 
nor destroyed. The energy in coal or in 
falling water or moving wind can be changed 
or converted into heat energy, or electric 
energy, or light energy, or energy of motion. 
And any form of energy can be converted 
into any other form. But in the conversion 
some energy is always converted into heat, 
which, though not destroyed, does not 
change without apparent loss into any other 
form of energy. 

When any wonderful plan for utilizing 
some new power in nature is brought for- 
ward, it should be first decided whether an 
attempt is made to generate energy or to 
convert one form into another. 

Suppose, for the sake of argument, it were 
possible to keep machinery in motion with- 
out using some outside force to set in motion 
the engine, we could then, by checking to a 





certain degree the motion, convert that mo- 


tion into heat. Examples of the change of 
motion, when stopped, into heat are familiar 
to us all. By generating motion, as above 
supposed, and arresting the motion by means 
of a tight bearing, for instance, we could ob- 
tain any degree and any amount of heat 
enough to make it too hot for the human 
family, cranks included. 

<->. —_ 

Early History of Steam Power. 


About 280 years B. C., Hiero, of Alexan- 
dria, formed a toy which exhibited some of 
the powers of steam and was moved by its 
power. 

A. D. 450 Anthiemius, an architect, ar- 
ranged several caldrons of water, cach 
covered with a wide bottom of a leather tube 
which rose to a narrow top, with pipes ex- 
tended to the rafters of the adjoining build- 
ing. A fire was kindled beneath the cald- 
rons and the house was shaken by the efforts 
of the steam ascending the tubes. This is 
the first notice of the power of steam re- 
corded. 

In 1548, June 17th, Blasco D. Garoy tried 
a steamboat of 209 tons with tolerable suc- 
cess, at Barcelona, Spain. It consisted of a 
caldron of boiling water and a movable 
wheel on each side of the ship. It was Jaid 
away as impracticable. A present, however, 
was made to Garoy. 

In 1650 the first railroad was constructed 
at Newcastle on-Tyne. 

The first idea of a steam engine in England 
was in the Marquis of Worcester’s Century 
of Inventions, A. D. 1663. 

In 1710 Newcomen made the first steam 
engine in England. 

In 1718 patents were granted to Savery for 
the first application of the steam engine. 

In 1764 James Watt made the first perfect 
steam engine in England. 

In 1736 Jonathan Hulls set forth the idea 
of steam navigation. 

In 1778 Thomas Paine first proposed this 
application in America. 

In 1781 Marquis Jouffroy constructed one 
on the Saone. 

In 1785 two Americans published a work 
on it. 

In 1789 William Tymington made a voyage 
in one on the Forth and Clyde canal. 

In 1802 this experiment was repeated. 

In 1782 this Ramsey propelled a boat by 
steam to New York. 

In 1783 John Fitch, of Philadelphia, navi- 
gated a boat by steam on the Delaware. 

In 1792 Robert Fulton first began to apply 
his attention to steam, and soon after the 
Clermont, the first really successful steamer, 
was plying on the Hudson. 

——eqgpe——_— 
Leather Belts. 


By Scott A. Smira, oF PROVIDENCE. 





Leather, in the process of manufacture, 
previous to the application of grease, has 
little strength, and may be torn, according 
to thicknes:, much like brown paper. Grease 
causes such action of the fibres upon each 
other that great strength comes back; in fact 
the leather may be said to return to a condi- 
tion akin to its original state as a hide. 

The ever-fertile mind of the American 
worker in belt leather has sought for new 
methods in the greasing process to gain in 
value of product, but to this day a universal 
method exists of using tallow and cod oil; 
these two are usually combined for the flesh 
side, while cod alone is used on the grain. 
They are allowed to slowly penetrate the 
leather, which has first been thoroughly wet; 
the hides are hung in the open air, or ina 
drying roo, and as the water dries out the 
grease penetrates, leaving, however, the 
sterine of the tallow, which latter is finally 
scraped off. The further manipulation con- 
sists in wetting and stretching, rubbing down 
or stoning; finally, much working on the 
surfaces with a slicker, and trimming. 

A just limit to the quantity of grease 
which belt leather shall have has been well 
determined, to give it a character of elastic- 
ity and toughness peculiar to no other mate- 
rial. 

It is an interesting fact that the best cod 
oil contains only a faint trace of an active 





acid, Also, in using tallow, the active acid 





principle, the stearine, is left upon the out- 
side to be scraped off; thus all which pene- 
trates is of a neutral nature and not injurious 
to the fiber. 

Belting is now made and carried in stock 
in large rolls, and by long standing it be- 
comesdry. When a new belt is put to work 
upon pulleys there is a rigidity in its charac- 
ter not in keeping with our ideas of a min- 
imum of power to be expended; ordinarily, 
also, when a belt is put to its largest duty, 
there is more or less slipping. 

In the first making of iron-faced pulleys, 
they were left rough, but pulleys were soon 
made as smooth as possible by finishing, a 
belief prevailing that a close contact between 
leather and iron gave the best adhesion; and 
then, too, if slipping occurred, less wear 
came to the surface of the leather. To pro- 
vide for still better adhesion, pulleys are cov- 
ered with leather, also with patent covering 
of paper. There have again come into use 
pulleys made with iron arms and wood rims, 
also all wood pulleys. 

To prevent the slipping of belts, or to 
make them more pliable and durable, various 
substances have been used; powdered rosin 
to produce immediate adhesion, or castor oil 
to give pliability and adhesion. The first is 
proved by all experience to be very injurious 
to leather, causing it to harden and crack. 
Castor oil has been much used, but never 
with entire satisfaction, where all conditions 
of a belt are considered. Castor oil has an 
active acid principle; also it is drying in its 
nature; its continued use saturates a belt and 
changes ils nature from its legitimate state of 
elasticity and toughness—a belt thoroughly 
filled with castor oil is in a poor condition 
when it comes to repairs. 

The writer has given much close study to 
the care of leather belts, with respect to a 
proper dressing to apply to them, and af'er 
eight years’ experience has produced a 
neutral compound which thoroughly pre- 
vents slipping, while still leaving the leather 
practically as it comes from the belt-maker’s 
hands. Its endurance is very remarkable, 
and the quantity necessary to prevent slip- 
ping is surprisingly small; it leaves nothing 
further to be desired. 

The writer does not hesitate to say that 
with a polished-face iron pulley the full value 
can be had from a leather belt. 

Whatever the conditions of use for belting, 
it should be positively kept free from ma- 
chinery oil, and free from dust, so far as pos- 
sible. Run the grain side to the pulley. 
Belts should be run as slack as possible, with- 
out, however, so much slackness that a flap- 
ping motion can exist; this keeps the fibers 
from undue strain, saves the laced joints, 
saves the bearings from unnecessary wear, 
and perhaps, above all, prevents the shafting 
from being pulled out of line. 

The inquiry is made as to the exact cause 
of the electricity developed by belts. As I 
have observed that, even in the extreme case 
of a dynamo belt, running over two-thirds of 
a mile per minute, ne electricity is developed 
in the belt when my belt dressing is used, 
the question seems legitimately asked if the 
electricity in belts does not come only with 
slipping. 

In closing, the writer solicits correspond- 
ence with persons experienced in the use of 
belts, and promises a further communication 
on this subject. 

—->e—___ 

* * An electric hght company has been 
formed at Media, Delaware, and a plant will 
be put in at once. They will erect a suitable 
building, putting in two engines, probably 
60 and 80 horse-power, with sufficient boiler- 
power to meet any demands for some time 
to come. A oumber of the citizens are con- 
templating pctting the light into their resi- 
dences. The company expect to be running 
inside of three months. 

** The London Hlecirician is the authority 
for a new and easy method of relieving the 
toothache. It says that if a thin plate of 
zinc be placed on one side of the gum and a 
silver coin on the other side, with the achin 
tooth between them, and then the edges o 
the metals brought together, a weak galvanic 
current will be established that will cure the 
pain. It looks possible, and is the sort of 
thing that one could easily get somebody to 
try. 
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The French Steamer “La Champagne ” 
and Her Electric Light Plant. 


The new steamer ‘‘ La Champagne” of 
the Havre line sailed from New York on its 
first return trip last Saturday. While in 
port a representative of the ELEcTRICAL 
Review, through the courtesy of Louis De 
Bebian, Esq., agent of the line in this city, 
inspected the extensive and highly interest- 
ing electric light plant on board. Mr. 
Auguste Francois, the electrician of the 
steamer, who has charge of all the electric 
work, very kindly conducted the REVIEW 
representative over the vessel and explained 
the various points of interest. 

This is undoubtedly one of the most com- 
plete steamer installations ever made, and 
both on account of the details of the ap- 
pliances used and the general arrangement of 
the machinery is of interest, and deserving 
of special mention. A very gratifying fact 
to record also, is that the steamer depends 
for light entirely on electricity, no other 
method of illumination being provided. 

The electric light in this case is not a 
luxury, found only in the first-class cabin and 
saloon, but is distributed through all parts 
of the vessel, and it is probably most ap- 
preciated by the stokers and steerage pas- 
sengers as it certainly must add very mate- 
rially to their comfort because of the little 
heat given off by the lamps, and because the 
use of them does not increase the vitiation 
of the atmosphere alrvady bad enough in 
these parts of an ocean steamer. 

The dynamo room is amidships on the 
port side, and is about forty feet long by 
fourteen feet wide. Here are three Breguet 
dynamos of 110 volts E.M.F., rated for 250 
amperes each, driven direct by a vertical 
compound engine of 40 horse-power capacity 
manufactured by Weycher & Richmond. 
250 16 candle-power, and 380 10 candle- 
power Swan lamps are mounted, the wiring 
system consisting of 17 independent circuits 
all starting from a main switchboard in the 
dynamo room, at which point the lights in 
any part of the vessel can be controled. 

One striking feature of this plant is the 
manner of transmitting the power from the 
engine shaft to the dynamo shaft. The 
armatures of the dynamos are driven at the 
remarkably low speed of 226 revolutions per 
minute; this avoids the necessity for belts, as 
the engines can run at even greater speed 
than that with perfect safety. The device 
for connecting the engine shaft to the dynamo 
shaft consists of two steel disks of equal 
diameter facing each other, one on the end 
of each shaft. On each of these disks are an 
equal number of projecting ears arranged in 
circle, those on the engine disk being close 
to the periphery, while those on the dynamo 
disk are about three inches nearer the center 
and in the same radii as those on the engine 
shaft disk. Very heavy rubber loops are 
sprung over each pair of ears in the same 
radii, thus making a perfectly strong and re- 
liable connection, and at the same time one 
having enough elasticity to overcome many 
of the objections to driving dynamos by 
direct connections, 

Mr. Francois stated that this device so far 
has proved entirely satisfactory in its opera- 
tion. 

On each dynamo outside the bearing on 
the commutator end is a small pulley from 
which is driven a tachometer, which enables 
the attendant at a glance at any time to see 
the number of revolutions the armature is 
making. The mains from the three dynamos 
are carried to the main switchboard, where 
they are coupled in parallel circuit, and 
where each one can be connected or discon- 
nected at pleasure by a suitable switch. 

More than two of them are never run at 
one time, the third dynamo being in reserve. 
The seventeen circuits are arranged in two 
divisions—* Tribord” (starboard) circuits 
and ‘‘Babord” (port) circuits. A bolt 
meter is attached to the switchboard, ar- 
ranged in such a manner that at that point 
the E.M.F. of any circuit can be taken. 

The E.M.F. required at the lamps to bring 
them to their proper candle-power is 102 volts, 
and the current necessary, 0.5 amperes for the 


10 candle-power, and 0.7 for the 16 candle- 
power lamps. 





On each end of the switchboard is a cur- 
rent indicator capable of measuring the full 
current from one machine, and a switch con- 
venient for shunting it in and out of circuit. 
Above the dial of each indicator is an index 
giving the amperes at each division of the 
scale so that the attendant can tell the current 
flowing without making any calculations. 

In order to increase the durability of the 
lamps the terminals at the dynamos are 
changed every morning, so that the positive 
wire of the day before becomes the nega'ive, 
and vive versa. Mr. Francois stated that so 
far the average life-time of the lamps had 
been about one thousand dollars. The fix- 
tures throughout the vessel are substantial 
and well designed, and in the first-class 
cabin, saloon and staterooms are quite orna- 
mental. In the steerage and other places 
where the lamps wuld be apt to be handled 
by ignorant people, the switches to turn the 
lamps on and off can only be operated by a 
key which is kept by the electrician. The 
lamps are protected by heavy wire guards, 
and in some places where, when the ship is 
rolling, there would be danger of loose 
articles being thrown against them, by cast 
iron gratings, so made, however, as not to 
interfere seriously with the light. 

The wiring seems to be well done, and in 
most places is completely concealed, and the 
disposition of safety plugs and gang switches 
in the circuits seems to be complete and 
convenient. 

In making a comparison of this installa- 
tion with one of the same character made hy 
any one of the leading electric companies of 
the United States it seems to us that it has 
some points of superiority which it would 
be well for our experts to study. On the 
other hand this installation 1s certainly in- 
ferior in elegance of design and finish of the 
various detail devices of the system to any 
one of our first-class systems and the fixtures 
are not so artistic as our best manufacturers 
would design fur like purposes. 

In addition to the electric light Mr. Fran- 
cois had under his charge a small telephone 
system, and has himself constructed an 
ingenious electrical system of indicating in 
the pilot house the exact position of the 
rudder. 

The telephone is the Crosslee system and 
consists of two circuits to the pilot house, 
one frem the steering gear in the stern, and 
one from the engire room. The transmitter 
used in this system is constructed from two 
carbon disks separated by a ring of ebonite, 
the central space being filled with finely 
powdered carbon. 

Taken altogether, the electrical appoint- 
ments of the vessel are first class, and one 
cannot make an inspection of her without 
being impressed by the constantly increasing 
importance of the part which electricity is 
playing in the drama of modern civilization. 


—— An electric light plant is to be estab- 
lished in Pensacola, Florida. 


— Mr. N. J. Symonds, Woburn, Mass., 
has ordered a 12x12 Armington & Sims En- 
gine from the Jarvis Engineering Company, 
to run incandescent lights. 


—— The electric light plant in Jackson- 
ville, Fla., owned by Dr. Cloud, has been 
sold to the owners of the gas company, and 
will be known as the American Electric 
Illuminating Company, of Jacksonville. 
The new company includes Messrs. 8. B. 
Hubbard, John Clark, W. A. Macduff, A. 
D. Stevens, and H. H. Tibballs, Mr. Hub- 
bard being the principal stockholder. 


—— An esteemed correspondent of the 
Review, Mr. T. S. King, of Minneapolis, 
Minn., writes us that the statements appear- 
ing in the Review in the interview with 
a Cleveland gentleman concerning under- 
ground wires in Minnesota were incorrect. 
He writes that as far as Minneapolis and St. 
Paul are concerned, there is ‘‘ not an inch of 
electrical wire buried, not a contract let for 
burying the wires nor any presept prospect 
of their being buried.” 





Springfield’s 250th Anniversary Celebra- 
tion, May 25, 1886. 
(Special Correspondence of the ELEcTRICAL 
REviEw.] 

It is significant that in all the great events 
that have taken place within the last few 
years that the applications of electricity 
have been prominently connected with the 
great occasions of the day. In the recent 
celebration at Springfield the new illuminant 
was an important factor in the decorations. 
The dynamos furnishing the current were 
two 6-ampere 45.light machines. The lamps 
were disposed in multiple series, the connec- 
tions being made in such a way that a close 
examination was required to disclose the fact 
that they were not placed in multiple arc. 

Ceniral square was brilliantly lighted by 
250 incandescent lamps (oue for each year of 
the settlement) of the Sun Company, to 
whom is due the credit for the successs of 
the exhibition. 

The lamps were disposed in conformity 
with the decorations, and were placed in 
trees and in every direction. Groups of 
lamps were on extemporized electroliers, the 
lamps, being placed in concentric rings form 
ing a double-ended cone, were placed at 
various points in the square. The artistic and 
electrical engineering involved in the display 
was of the most creditable character, and 
was an evidence of great ingenuity. The 
festooning of the lamps was picturesque, and 
showed what a high-tension current in the 
hands of competent engineers is capable of 
accomplishing. The brilliant effect and en- 
thusiasm engendered thereby was fully 
demonstrated to the astonishment of 10,000 
people, who were gathered to witness the 
effect of the modern illuminant that has 
made such gallant strides in the past few 
years. Leaving this fairy scene and passing 
to the Town Hall, eventful in the history of 
Springfield, and there our eyes were regaled 
with one of the most brilliant practical ex- 
hibitions of the incandescent light in the form 
of great electroliers of powerful lamps. In 
this hall there were three extemporized elec- 
troliers, with six 125-candle-power lamps each. 
The reflectors overhead consisted of large 
Chinese umbrellas, lined with yellow satin, 
and underneath the whole, running from end 
to end of the room, was a yellowish, indis- 
tinguishable gauze that assisted in creating 
the beautiful effect that was experienced by 
the dancers underneath. 

Standing at one end of this ancient edifice, 
which was for the time being used as a ball- 
room, the scene was most brilliant. The 
soft yet full blaze of the electric lamps, com- 
bining with the manifold tints of the decora- 
tions together with costumes of the dancers, 
tended create an impression that language is 
almost inadequate to express. 

Other public buildings were illuminated in 
the same manner, and the whole work of the 
installation was accomplished in fourteen 
days. So satisfactory and gratifying was 
the display that the lamps have been re- 
tained, and the city has voted compensation 
to the local company for the work, whereas 
the whole undertaking was carried out solely 
as an effort on the part of the company to 
assist in the celebration. F, M. G. 

Springfield, Mass., May 25. 


——-2- 


—— The building of the Royal Electric 
Company, Montreal, was burned down May 
26. The building was owned by Mr. Wm. 
Smith, and was a most substantial one. The 
total damage will amount to about $50,000, 
covered by insurance, divided among several 
of the city companies, The Salvage corps 
did effective service by spreading a number 
of covers over dynamos and other valuable 
stock. This company has been unfortunate 
in this regard since it was established in 
Montreal. The building on Dowd street, 
formerly occupied by them, was burned 
down, and during the flood they were in- 
undated in the building which was destroyed 
by the last fire. The company has a con- 
tract to supply the city with electric light 
within forty days. An employe says that as 
the dynamos and engines are saved they 


‘would use their efforts to have the lights | lighting would lead to a decrease of police- 


burning as usual the following night. 
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—— The Milford Electric Light and folee 
Company has been incorporated inv Milford, 
Mass. 

—— The city council of Urbana, III., is 
considering the use of electricity for street 
illumination. 

~—— The Charlestown (Mass.) Gas Com- 
pany desire to be authorized to furnish elec- 
tric light. 

—— The electric light has now superseded 
gas as an illuminant of the streets of Pough- 
keepsie, N. Y., and the citizens are happy; 
130 lamps are used, and eight dynamos have 
been put in. The company’s contract runs 
for one year. 

—— Mr. Fred. A. Gilbert, of New Haven, 
has been elected president of the Merchants’ 
Electric Light Company, of Boston, Mr. 
Gilbert is as well supplied with presidencies 
as any one man in this country, and all of 
them are electric lighting companies. At the 
present time Mr. Gilbert is president of the 
New Haven Company, the Bridgeport Com- 
pany, the Newport Company, and the Mer- 
chants, of Boston. 


—— A commission has been appointed in 
France to consider the regulations that should 
hold good for the installation of electrical 
conductors. By decree of the 24th of April 
the following gentlemen formed the com- 
mission: MM. Marcel Deprez, Lemonnier, 
D’Arsonval and Violet. The commission 
will prepare rules and fix the technical 
conditions in order to assure the security 
of the public in the installation of conduct- 
ors affecting the transmission of electrical 
energy. 

— The electric light is sunlight. Plants 
do not increase in weight and increase in 
amount of carbon, except in the sunlight. 
Years ago the surface of the earth was cov- 
ered with a luxuriant vegetation, which by 
the help of the sun’s rays took from the car- 
bonic acid gas in the atmosphere the carbon, 
which became a part of the plants, and gave 
off to the air the oxygen. As the earth 
cooled, the surface was bent in many places, 
and the plants and trees, which covered the 
ground to the depth of many feet, were 
pressed into a compact mass, and when acted 
upon by the heat from the interior of the 
earth, were changed into coal. This coal, 
which we use for generating steam for elec- 
tric plants, is stored sunlight. 


—— Taggart Bros., of Watertown, N. Y., 
manufacturers of manilla paper, who have 
been using the Sawyer-Man system of in- 
candescent lighting, write to general man- 
ager Davis, of New York City, as follows: 
** We have had your system of in~andescent 
electric light in our paper mill for the last 
five months, and it has given perfect satis- 
faction. The lamps which you guarantee to 
last six hundred hours have now run about 
two thousand hours, and we have only had 
four lamps burn out. The plant has been 
running about fourteen hours a day. The 
dynamo runs nicely, and requires very little 
care to keep it in order, and, on the whole, 
the plant gives entire satisfaction.” 

— According to the Diamond Fields 
Advertiser, South Africa, the electric light 
played an important part in the criminal 
proceedings relating to the dynamite con- 
spiracy. According to one of the witnesses, 
he was able to identify the accused because 
the latter got directly between him and an 
electric light, which was at a distance of 
some 360 yards. The witness said: ‘‘ Any 
one standing in the window where I stood 
would catch an object coming between them 
and the electric light very distinctly,” so that 
not only in America, but in more thinly 
populated districts, the question of more 
light should have some effect upon decrease 
of crime. It will be remembered that Mr. 
Preece remarked that an increase in electric 


men. 
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INDEX OF INVENTIONS FOR WHICH LETTERS 
PATENT OF THE UNITED STATES WERE 
GRANTED IN THE WEEK ENDING JUNE 
1, 1886. 


342,587 Dynamo-electric and electro-magnetic 
machine ; Rudolph Eickemeyer, Yonkers, N. Y. 

342,588 Dynamo-electric and electro-magnetic 
machine ; Rudolph Eickemeyer, Yonkers, N. Y. 

342,589 Dy hine ; Rudolf Eicke- 
meyer, Yonkers, N. Y. 

342,594 Storage battery; Charles D. P. Gibson, 
New York, N. Y., assignor to the Gibson Electric 
Company, same place. 

342,646 Manufacture of bichromate of potash; 
William Simon, Baltimore, Md., assignor to the 
Baltimore Chrome Works, same place. 

342,647 Process of manufacturing ammonium 
bichromate; William Simon, Baltimore, Md., as- 
signor to the Baltimore Chrome Works, same 
place. 

242,666 Electro-magnetic transmitter ; 
Williams, Mount Vernon, N. Y. 

342,694 Insulating and protecting electric wires 
and cables; John W. Hoard and Frederick R 
Hoard, Providence, R. 1. 

342,748 System of electrical distribction; John 
W. Howell, New Brunswick, N. J. 

842,751 Electrical connecting device ; Edward H. 
Johnson, New York, N. Y., assignor to Bergmann 
& Co., same place. 

342,775 Telephone transmitter; Alfred Beale, 
New York, N. Y., assignor to himself, L. B. Clark, 
same place, and E. R. Wiggin, Boston, Mass. 

442,777 Apparatus for measuring electric cur- 
rents; Phillip Cardew, Chatham, County of Kent, 
England. 

342,872 Electrical stopping device for motors; 
Edwin Leigh and Thomas Townsend, Fall River, 
Mass. 

842,881 Induction telephone repeater; Sidney F. 
Shelbourne, New York, N. Y. 

342,892 Conductor of electricity ; 
Acheson, New York, N. Y. 

342,947 Induction coil: Alfred M. A. Beale, New 
N. Y., assignor of two-thirds to Lemuel B. Clark, 
same place, and Edwin R. Wiggin, Boston, Mass. 

343,008 Device for controlling the movements of 
the armatures of electro-magnets; Charles L. 
Clarke, Orange, N. J. 

343,014 Means for preventing disturbances on 
telephone lines; John E. Dann and John Sapp, 
Honeoye Falls, 

343.017 System of electrical distribution ; Thomas 
A. Edison, Menlo Park, 

343,042 Automatic printing telegraph; Edward 
J. Mallett, Bay Side, Long Island, N. Y. 

343,043 ‘Automatic telegra graphy ; Edward J. Mal- 
lett, Bay Side, Long Isiand, 

343. 044 Automatic telegra hy; Edward J. Mal- 
lett, Bay yn — Island, N. 

843,053 Automatic a: for incubators, etc.; 
Preston C. Morse,.Natick, M 

343,076 Electrical caaues Sidney H. Short, 
Denver, Col. 

343,081 Process of making electric cables; John 
Joseph Charles Smith and Michael Smith, Passaic, 
N. J.; said John Joseph Charles Smith assignor to 
John H. Cheever, New York, N. 
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HE FOURTH MEETING—semi-annual 

—ofthe NATIONAL ELECTRIC LIGHT 
ASSOCIATION will be held at DETROIT, 
MICH., on Tuesday, 31st day of August, at 
10 o’clock, A.M. Dues being payable in ad- 
vance, all members are required to forward 
the same for the year 1886, by check or 
otherwise, payable to the order of J. F. 
MORRISON, President, Baltimore, Md. 

Electric Light Companies and Manu- 
facturers of Electric Light Apparatus, 
Supplies, &c., desiring to become members, 
must apply on or before August 31st, to the 
President, J. F. MORRISON, Baltimore, 
Md, 

Members and others desiring informa- 
tion as to R.R. transportation rates will 
address J. F. NOONAN, Esq., Chairman 
Com.on Transportation, Paterson, N.J. 

Special Hotel rates will be made known 
previous to meeting of the Association. 

A.J. DeCAMP, Chairman Ex. Com, 

Philadelphia, Pa, 


BUSINESS NOTICE. 








To Members of the National Electric 
Light Association. 


A meeting of the Executive Committee of this 
Association will be held at the Hotel Dam, New 
York, June 29. All persons who expect to prepare 
papers for the Detroit meeting, or who may have 
any facts of interest to the Association that they 
desire to present, are requested to notify the com- 
mittee at this meeting; addressing as above. 

A. J. DECAMP, 
Chairman Executive Committee. 


DETROIT ELECTRICAL WORKS, 


MANUFACTURERS OF 


ELECTRIC SUPPLIES, 


INCLUDING 


Medical Batteries, Skeleton and Box Bells, Bur oe Alarms, 
House Annunciators, Fire Alarm Boxes, Pins and Brackets, 


INSULATED MAGNET, TELEPHONE and ELECTRIC LIGHT WIRE. 


CENERAL OFFICES and FACTORY Detroit, Mich. 





inig_olt - pray | PRECAUTIONS to be ADOPTED 
| i] ALARM ives 
ip-n) LW, sme ur. |THE ELECTRIC LIGHT. 
|| | ‘ ’ Aa, | With notes on the Prevention of Fire Risks, and a 
= DESCRIPTION. | Sooo Se Be 


Price $1.00. 


EB. & F. N. SPON, 35 Murray St., New York. 


The brass strips A cross | 
the brassstrips B and are 
insulated at the inter- 
sections. Connection is 
made at C with bell and 
battery. The slightest 
pressure completes the 
circuit. 

Send for Price-List and | 
Circular. Agts. wanted. 


BROWN & BROWN, 


106 & 108 Liberty St. N.Y 


EE 





FOWLER & FOWLER, 
PATENTS AND PATENT CAUSEs. 


NEW YORK, } a WASHINCTON, 
Temple Court, - Pacific Buliding, 


ELECTRICAL INVENTIONS. 


Bis gic 
Mmiséeis 
= 











A. C. FOWLER, C.E , was Examiner in the U.S. Patent Office 


1HOMAS S. HARRISON, President. KENTON WARNE, Seamed and Treasurer. 
ALFRED F, Moore, Vice-President and General Manag 
Directors: Thomas S. Harrison. Henry C. Gibson, David Brooks, W. F Russell, Alfred F. Moore. 


THE ELECTRICAL CONSTRUCTION AND MAINTENANCE (C0., 


Manufacturers and Contractors for the 


—BROOKS— 
Daderoround, Overheadand Submarine Cables, 


FOR TELEPHONE, TELEGRAPH AND ELECTRIC LIGHT PURPOSES, 
Operating under patents of David Brooks’ Oil Sy om. D. Brooks, Jr., Anti-induction Lead Armord 


OFFICE: 200 AND 202 KORTH THIRD STREET «=; tC PHILADELPHIA, 


THE ONLY GENUINE 


ECLANCHE DISQUE BATTE 


Is THAT MADE BY 


from 1880 to 1886, in the Interference and Electrical Divisions. 


0 . 








~y fw 


TRADE MARK. 

THARLES A. CHEEVER, President, WILLARD L. CANDED, Treasurer 
THE OKONITE COMPANY, 
MANUFACTURERS OF 
Underground, Aerial and Submarine 


INSULATED WIRES AND CABLES, 
No. 18 PARK ROW, NEW Y. 





THE LECLANCHE BATTERY COMPANY. 


Every Jar and Porous Cell bears the label 
and trade mark as shown in the cut. 
All others are imitations. 


DO NOT BE IMPOSED UPON. 


= IF DEALERS HAVE NOT THE GENUINE BATTERY, 
SEND DIRECT TO US FOR PRICE LIST. 








None of the Imitations Compare with it in Efficiency, 


THE LECLANCHE BATTERY C0. 


Gtandard . Pilectrical , Works, 
TELEGRAPH AND TELEPHONE APPARATUS, 


Hotel and House Annunciators, Burglar Alarms, 
CALL BELLS, “POST’S® MAGNETO BELLS, 


PINS and BRACKETS, BATTERIES, &c., &c. 


IRON, STEEL and HARD-DRAWN COPPER WIRE, Delivered at Lowest Prices. 
lS ESTIMATES FURNISHED, SEND FOR OATALOGUES AND PRICES. aes 
Cincinnati, Ohio, U. 8. A, 


THE LECLANCHE BATTERY co. 
149 West 1th S. New 





GENUINE DISQUE CELL, COMPLETE. 


The Porous Cell also bears Label. GENUINE DISQUE POROUS CELL. 
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American Electrical Works, 
PROVIDENCE, R. I. 
FARADAY CABLE 


FOR TELEGRAPH, 
TELEPHONE & | 
ELECTRIC LIGHT. mm 


NEW N7-1,1'4 ‘OFFICE 
15 Cortlandt Street 
L. BEETLE, Agent. 
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BARRETT’S CHLORIDE OF SILVER 





TEST:NG BATTERY, 


the most constant, compact and economical Test Bat- 
tery ever made. These Batteries are mounted in hard 
rubber cell's. enclosed in polished mahogany cases. | 
PRICES. 
In Polished Mahogany Case with Current Reverser. 


50 cell Battery, 7x7x12% inches 48 
82 cell Battery, 6x7\10', inches. .... 40 00 | 
24 cell Battery, 6xix7, inches .... 3300 

In Plain Case Without Current Rovers | 

16 cell Battery, 5144x644x5 inches... . 60 
12 cell Battery, 5i4x54%x5 inches " . 150 
9 cell Battery, 4i¢x53¢x5 inches .... 1200 
6 cell Battery, 44x444x5 inches . 10 00 





SOLE AGENTS, 


E.S. GREELEY & co. 


SUCCESSORS TO 
L. GC. TILLOTSON & CO., 
Manufacturers, Importers and Dealers in 


Telegraph, Telephone and Electrical Supplies 
of Every Description. 


5 ard 7 LEY STREET, - - NEW YORK. 
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ELS\GREELEY & CO.N-Y 














THE 


AMERICAN SYSTEM 


ELECTRIC LIGHTING. 


For Simplicity of Construction, Durability and 
Economy in Operation, Steadiness and Quality 
of Light produced, we invite competition with 
any known system of ELECTRIC ARC 
LIGHTING now in use. 


The American Dynamo and Lamp is already 
superceding other systems which have hitherto 
been considered the best on the market. 

The American Company make the best and 
cheapest machine and Lamp ever produced and 
will sell them at fair manufacturer’s profits. 








Before purchasing elsewhere investigate the 


AMERICAN SYSTEM OF ELEC- 
TRIC ARC LICHTING. 
Address, 


AMERICAN ELECTRIC MFG. 60. 


{46 Broadway, New York, U.S.A. 





THE MATHER ELECTRIC CO. 


HARTFORD, CONN. 


H.C. CHENEY, President. ROBERT CHENEY, Vice-President. 
P.H. WOODWARD, Sec. and Treas. N. T. PULSIFER, Gen’! Manager. 


THOMAS PRAY, Jr., Gen’l Superintendent. 





MANUFACTURERS OF 


COMPLETE SYSTEMS OF ARC AND INCANDESCENT 


ELECTRIC LIGHTING. 


New York Office, {145 Broadway. 


TORN Ww. BEANE, Manager. 





4. M. Katsrieziscu, President and Treasurer. 


Wi1tu1aM W. Gooprica, Secreta: 
phe P. Nicuois, Vice-President. E. 


k. Know es, Elec. and nn 
THE BROOKLYN 


Electric Construction Co. 


Electric Apparatus, Dynamos, Arc Regu- 
lators, Hivetric Meteen, etc, ; Electric 
Light Plants a Specialty. 


Perfect automatic regulation of Dyna- 
mos, Lamps and other transmitting de- 
vices in circuit. Illumination steady, in- 
tense, simple and Spee in every way. 
Cost greatly reduced 


MANUFACTORY, 
Cor. Washington & York Sis, Brooklyn. 


NEW YORK OFFICE, 
71 and 73 Broadway. 





KNOWLES-MOFFATT ARC SYSTEM. 





THE 


Americal Dell Telephone (onal 


95 MILK ST., BOSTON, MASS. 





This Company owns the Letters Patent granted 
to Alexander Graham Bell, March ‘7th, 1876, No. 
174,465, and January 30, 1877, No. 186,787. 


The Transmission of Speech by all known forms 
of ELECTRIC SPEAKING TELEPHONES infringes 
the right secured to this Company by the above 
patents, and renders each individual user of tele- 
phones, not furnished by it or its licensees, re- 
sponsible for such unlawful use, and all the conse- 
auences thereof and liable to suit therefor. 
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D. W. Baker. Cc. 0. Baker Jr. 5 
BAKER & CO., °°" /ELIOTRIGAL NOVELTIES INTRODUCED! | seers wersxniooo 
Importers, Melters and Refiners of Parties desiring to introduce new electrical ap- OTTO G AS ‘ENGINES. 
| Pliances in Providence and vicinity should address: 
PLA TIN U IML, ene: src crm oo cmtes any concen 


Per Cent. Less Gas than Per Brake Horse-power. 
ALL KIND 1 . 
408, 410, 412 and 414 N. J. B.R. Ave., NEWARK, N. J. tee Saat Eeienatie mi’? | 
os NCE, R. I. 
~” at as : ati areas a 
Platinum in sheet and wire, all sizes, and any degree of hardness. Scrap and native platinum purchased. | =LECTRIC BELLS A SPECIALTY. | 
fers special advan- 


WESTERN ELECTRIC C0.’S P#0SPHOR-BRONZE Sac 


- a ae } * electrical machin- 
| Fmeaulated and Bare, | ery for Telegraph 


| and Telephone as well as Lighting purposes. 
OTTO CAS ENCINE WORKS, 


‘SCHLEICHER, SCHUMM & CO. 


N.E.corner 33d & Walnut Sts., Phila. 
Eranch Office: 130 Washington St., Chicago. 














Works without 
boiler, steam, coay, 
ashes or atten 
ance, Successfully 
adapted instead of 
steam power in all 
industries and of- 











Electric Hotel Annunciators, 
Hotel Fire Alarm and Room (Call. 








+ Fleufda Bane"? 
T™ © ombines High Electrical Conducting tee | lA. } a Fe Ss M i _ H? _ 


ance to Corrosion with en an 


Standard Sizes, 16, 17, and io, stuns’ Gauge. | 


ADDEESS 5 


Large Battery ‘trie dontniigt data 


ywners - of - the - Umted - States - Phosphor-Bronse - Patent 
Sole Manufacturers of Phorphor- Bronze in the Urited Statar 


IS R EQ U I R E D FRANKLIN ©. CARTER. Cuas. M. WILKINS. E. Warp WILKIN. 


ESTABLISHE'D 18C7,. 


To Operate it and its) PA RTRICK & CARTER, 


Manufacturers of and Dealersin every description of 


DAILY USE ELECTRICAL SUPPLIES for the TELEGRAPH, TELEPHONE, ELECTRIC LIGHT, ETC. 


Sole proprietors of the Patent Needle Annunciator. Annunciators, Burglar Alarms, Electric 
AS A Bells, Batteries, Wire, etc. Illustrated catalogues and price licts sent free. 


No. 114 SOUTH SECOND STREET, - - PHILADELPHIA, PA, 


Room Call oo 


sees HRMIGH ETL LIT &OWET CO 


j j ire now prepared to negotiate for Exclusive Rights to sell and 
Readiness for use in case of | x6 tech 


F L RR E ” solutions and Batteries, and invite propositions from responsible 
Electrical houses all over the country. 
—_-+2- —___ Ample protection will be given Licensees and liberal terms under 
wle license will be offered. Address. 
' ' \ CHEMICAL ELECTRIC LIGHT AND POWER CO. 
A] |] tp ily ) i 95 Milk Street, Boston, Mass. 
maneitaa WIRES 
227 to 257 South Clinton St., 
CHICAGO ; # 2 


70 to 76 Trinity Place, AND TAP z. 


(Successor to 

Smith, Bridge & Co.) 

NEW_PAT'D. FUSCTRIC 
LAVA GAS TIP, 
The Cheapest Burner in the Market 
For Multiple Lighting. 
Send for prices to 
: A. T- SMITH, 

6 West I4th St., New York. 

















NEW YORK; 
59 Moorgate Street, High Insulation, Thoroughly Waterproof, 
LONDON: No Abrasion. 








33 Rue Boudewyns, 
CHARLES L. BLY, | THE 


Antverr. _|E.H. BATCHELER, Sole Agt. 
ELECTRICAL SUPPLIES, CONNECTICUT DISTRICT 328 Washington Street, Boston, Mass. 


For the Telegraph, Tele ephone and Electric Light. 
Specialties : Electric as-Lighting Apparatus, 
Electric Bells and Annunciators, and lt (Oy Papi W ACI i () P , 





urglar Alarms. 
€ 1 St... Boston INCANDESCENT LAMPS, From !O to 100 Candle Power. DYNAMO MA- 
a7 roariS — CHINES of Improved Construction. 


] O S BA N K ST R E ET Proposals and Estimates furnished for Complete Installations of Incandescent plants upon application to 
P 7 . 7 = 
WATERBURY, CONN, P.O. Box, 3068, Boston, Mass. 
FACTORY AT CAMBRIDGEPORT, MASS. 


Tne, adhe Zs rsoTdaied Electric Light Co, 











. Ee — ~~ nections, and well amalgamated 
: RAVITY BATTERY ZINCS, Owning and Operating the 
Co MEDICAL BATTERY ZINCS, 
Brownlee & Co. “SSAC ws, SAWYER-MAN. PATENTS. 


DEALERS IN MADE FROM PURE SPELTER, 


Cedar Telegraph Poles Senn ae A et ia, | 


1 : "1: 205 Walnut strect; 
Nutual Life Building, PAE Leetegn:” 





EXECUTIVE OFFICES: | PHILADELPHIA {OFFICE 


4 Pearl Street 





NEW YORK. 
MANUFACTURERS OF Z 
Hy TIARLES H. BANES, HUGH R. GARDEN 
Cross Arms, Pins and Brackets, | TELEPHONE STOCKS immer ok hall preston. 


HENRY C. DAVIS, Treas. and General Manager. 


Plans and Estimates Furnished for all kinds of 
INCANDESCENT LIGHTING. 


"STIMATES FURNISHED for the Thomson - Houston 
System of Are Lighting, 


OAK AND LOCUST PINS, Of all the different Companies 
BROWNLEE'S CONCAVED BRACKET. y BOUGHT AND SOLD ON COMMISSION, | | 


ALSO 
Chicago Local Stock and Bonds, 


Ss. G LYNCH, 


bb te Gitiniens.| 146 La Salle Street, Chicago. 





Patent applied for.) 
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HECLA ELECTRIC LICHT COMPANY, AUTOMATIC 











MANUFACTURERS OF 


THE JACKSON DYNAMO-ELECTRIC 
MACHINES, LAMPS, Ets. 


FOR ARC AND INCANDESCENT LIGHTING. 
The Simplest and Most Perfect Machine in 

the Market. 

-. AComplete Incandescent Electric Light 

: Machine for 20 Lights, $ 160. 
Machines for Larger capacity. Prices on 

application. Estimates for complete Electric 

Light and Ste.m Plants made on application. 

ELECTRO-PLATING MACHINES, MOTORS, 

INCANDESCENT LAMPS, Ete., 
ALWAYS IN STOCK. 
Address, for full information and circulars, 


26\4 EAST 42d ST., NEW YORK. 





SHEPARD’S CELEBRATED 


Screw-Outting Foot Lathe. 


GAP LATHE, $/25. 

Foot and Power Lathes, 
Drill Scrolls, Saw 
Attachments, Chucks, Man- 
drels, Twist Drills, Dogs, Cal- 
ipers, &c. Send for cata- 
logue of outfits for amateurs 
or artisans. Address, 


see lI. 1. SHEPARD, Agt., 
134 E. SECOND STREET, CINCINNATI, O. 


PAINE * LADD, 


HALBERT E. PAINE, 
Late Commissioner of Patents, STORY B. LADD. 


Attorneys in Patent Causes 
And Solicitors of Patents, 
WASHINGTON, D. C. 








CONNOLLY BROS. 
Patent Attorneys and Solicitors 


PITTSBURGH, PA, 


PHILAD. PA., 
Mutual Life Ins. Building, 10th and Chestnut Sts 
WASHINGTON, D. C., 
CORNER 6Gth AND F STREETS. 
ELECTRICAL CASES A SPECIALTY. 


ELECTRIC LIGHT. 


HENRY C.REES, 
23 and 25 South 4th St., Philadelphia, Pa. 


Undertakes the furnishing and erection of 
Electric Light Plants of Every System. 
Incandescent Wiring and Repairs to Dynamos and 


Lamps a Specialty. Estimates furnished 
on application. 











Liberal Discount to the trade. Send for Price 


Roberts-Brevoort Electric Co., Limited. 


MANUFACTURERS OF 


THE ROBERTS 


Permanganate Battery 


This is the Best and the Cheapest Open-Circuit Battery in the 
market. 3 


rior to any of the Sal- 
ells now in use. 


It is far su 
Ammoniac 


Electromotive Force, 1.8 Volt. Amperes, 2.u. 

When the battery is exhausted all that is necessary is to sup- 
ply anew solution; the battery is then as good as new. 
zines will last through two rechargings of the battery. Each 
Cell, with a single charge of solution, will outlast and cut- 
work any sal-ammoniac battery. 


The 


CE, COMPLETE - = $1.00. 
List and De- 


scriptive Circular. Address office, 


206 BROADWAY, NEW YORK. 
t@-For sale by all First-class Electrical Supply Houses. 





Household Electric Light Company, 


153 ESSEX STREET, BOSTON, 


Have the only complete system of Electric Lighting for Private Dwellings, 
Offices, Stores, &c. 


Dynamos to order for any special purpose. 


Electric Motors and Batteries. 


MODEL AND EXPERIMENTAL WORK A SPECIALTY. 
Senda for Circular. 





THE ELECTRI 





A... 


FACTORY, 


ANSONIA, CONN. 


a. 
THE THOMSON-HOUSTON ELECTRIC CO.) 


CAL SUPPLY CO., 


LICENSED AGENTS FOR THE SALE OF 


=i) — Blectric Gas Lighting Apparatus, 


UNDER PATENTS CONTROLLED BY 


iu. BOGART, 


INCLUDING THE BARTHOLDI AUTOMATIC BURNER. 


The Smallest, Neatest and Most Perfect Auto- 
matic Burner Manufactured in the world. 


THE ELECTRICAL SUPPLY CO., 


171 Randolph Street, Chicago. 
17 Day Street, New York. 





PRINCIPAL OFFICE, 


178 DEVONSHIRE STREET, BOSTON, MASS., 


Furnishes the only Perfect 


Automatic, Self-Regulating System of Electric Arc-Lighting in the World 


I~ all desirable qualities of Exzcrric Arc-Licuts, the Thomson-Houston System 


has no equal. 


The Lights are superior in color and steadiness, and the entire 


apparatus is more economical. efficient and safe, more easily managed, 
and less liable to derangement than any other. 


The Thomson-Houston Electric Company 


rereviene ) os.) a New 
System of Regulation. 


THE GOVERNOR 
WEIGHS THE LOAD. « 


Send for 
Circular 
= 





General 
Sales Agents 


S.LHOLT&CO™ 
67 Sudbury St. Boston, Mass, 
KINGSLAND BROS. & C0., 


28 S. Canal 8t., Chicago, Ill. 

823 N. 2d St., St. Louis, Mo. 

TATUM & BOWEN, 

Portland, Oregon. San Francisco, Cal. 
‘ROOK, HORNER & CO., Baltimore, Md. 

". M.SEIPLE, cor. Arch and 3d Sts.,* Phila. 









~ BALL ENGINE CO, 


ERIE, PA. 








WE CHALLENGE THE WORLD 

on good regulation. Only Engine which 
\ BSOLUTELY HOLDS to constant speed 

under all changes of load. An indispensable 
Feature for ELECTRICAL LIGHTING. 






| V. L. RICE, 66 Kasota Block, Minneapolis, Minn. 


| SHERIFF & ASHWORTH, Pittsburgh. 


A. B. BOWMAN. 823 North Second Street; St. Louis, Mo. 





»¢ is more pliable, 
LECTRIC }JGHT BELT 


Shultz Belting 


MANUFACTURERS 


SHULTZ PATENT FULLED [LEATHER BELTING AND LACE LEATHER. 


Office and Factory : Cor. Bismarck and Barton Sts., St. Louis, Mo. 


Our Belting is made of leather tanned on the surface only; the interior (which is the fiber and 
:trength of the cong] is not tanned, but rawhide fulled and softened by our patented process. 
ugs the pulley better, transmits more power than any other, and is the only perfect 

ADE. Avxentsin cll cities. 


Company, 


Our Belt, 
Send for trial belt. 





Wellington Belt Holder 


The simplest, cheapest 
and handiest devicein ex- 
istence for shifting Dyna- 
mo Belts. Please write 
for circulars to 


W. RB.Santley & Co. 


WELLINGTON, 0. 








TANDARD 
ELECTRICAL 
INSTRUMENTS. 
Galvancmeters, Fesistance Coils, 
Condensers, Keys, Switches, &c., 
Bailey Combination Set, 
Pratt’s Speed Indicator, &e 
E'ecTRIC MFG.Co, 
P. O. Box 80, Tracy, N. ¥ 











Lowest Prices 


FOR 


BELLS, 


E. W. HAZAZER, 


$2 Frankfort 8 rect, 
NEW YORK. 











NECURITY 
Mutual Benefit Society 


No. 233 Broadway, New York, 
(Op posite Post Office.) 
ONLY TWELVE ASSESSMENTS 


Iave been levied since the Society began business, 

iveraging three a year, and making the cost fo: 

assessments to a man of 35 years, but $3.93 a year 

wr each $1,000_0f insurance. 

Send for Circulars. Agents Wanted. 
= Remunerative employment offered energetic 

ind reliable men in all sections of the Unite States 





DIRECT READING 


\M-METERS, YOLT-METERS, YOLT-AM- 
METERS AND MILL-AM-METERS, 


(A. K. EATON’S PATENT) 


ALSO 


lectrical Instruments of all kinds, 
Manufactured and for sale by 
A. K. EATON, 


63 and 65 HENRY STREET, 
Brooklyn, New York. 


ALFRED F. MOORE, 


Manufacturer of 


Insulated Wire, 


for Telephone, Telegraph and Electric Light. 
OFFICE, LINE, AND 
Amnunoeoiator Wire, 
Magnet Wire, and Flexible Cordage, 


200 & 202 N. THIRD ST. 


PHILADELPHIA, PA. 











- : 
oo: ~ oN ? 
MITCHELL, VANCE & C0., 


Ss w= 
—=NANUPACTORERS, 


Have added a department for the Manufacture of 
Electroliers and other fixtures adaptable to any 
system of Incandescent Electric Lighting, also Com 
bination Fixtures for both Gas and Electric Light 

Estimates and designs furnished upon application 


836 & 838 BROADWAY. 
NEW YORK 





























Schuyler Electric Light Co., 


Manufacturers of 


YNAMO MACHINES 


FOR INCANDESCENT AND ARC. 


The most perfect system of bo’h Incandescent and Are J ighting. 
dom from hissing and flickering in our Are Lights, aud long i.e and great bril- 
~~ our Incandescent Lights. 


Tntire free. 


amo Machines with perf-ct automatic regulation, reliable and efficient. 
Prices moderate. Estimates made foc lighting from Central Stations or for 


was awarded the Fist Prize for the dest system of Arc-Lighting, and the Jest Arc Lamp, at isolated plants. Illustrated-Circulars sen 2 lication, Address 
the Cincinnati Industrial Exposition of 1883. ap ONES 
The Thomson-Etouston System 
has been awarded superiority in all the competitive tests to which it has been subjected. 


New Illustrated Pamphlet will be sent on application, 


New York Office: 


44 BROADWs~ 


SCHUYLER ELECTRIC LIGHT C0. 


Hartford, Conn. 
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JARVIS ENGINEERING CoO., 
BOSTON, MASSACHUSETTS. 
Complete Steam Outfits for Electric Lighting Stations, Steel Boilers with Jarvis 
Furnaces to burn cheap fuels, Armington & Sims Engines, Ete. 


SEND FOR CIRCULARS, 
THE 


India~Rubber & Gutta-Percha Insulating Co. 


MANUFACTURERS OF 


ALL KINDS OF INSULATED WIRES AND CABLES. 


Guaranteed to give satisfactory services under ground and over head. Specially adapted for 
Chemical Works, Paper Mills, Dye Works, Coal Mines, €tc., etc. 


PRICES AND SAMPLES ON APPLICATION AT 


No. 159 Front Street, New York Citv. 


STANDARD UNDERGROUND CABLE COMY, 


MANUFACTURERS OF 








The WARING ANTI-INDUCTION and BUNCHED) 


Telegraph, Telephone and Electric Light, Underground and Submarine 
os (CAS ECS eee 


LEAD COVERED WIRE FOR INSIDE USE, PROOF AGAINST DAMPNESS. 
Ao. 128 Pearl St., New York City. {o2t,anccoa.} No. 88 Fourth Ave., Pittsburgh, Pa. 


NEW YORK INSULATED WIRE COMPANY, 


MANUFACTURERRS OF 


Insulated Wires & Cables for Aerial, Underground & Submarine use 


Sole Owners of Grimshaw Wire Patents, 
Grimshaw Tape. Lead Covered Wire a Specialty. 


33 Oliver St., Boston, 64 Broadway, N.Y., 75 E.Madison St., Chicago, Il 


W. B. DOWSE, Treas. R. E. GALLAHER, Sec. J. H. REID. 














No Battery Required. 





$4 $6 and upwards, according to style desired. 
b] ’ Discount on large lots. 


We make a specialty of the manufacture of these bells for 






our facilities for the prompt execution of large orders are un- 
equaled 


VIADUCT MANUFACTURING CO. 


OF BALTIDMOFE- 
A. Q. DAVIS, President. A.B. PROAL, Secy. & Treas. 
Office, North-West Corner Charles and German Streets, 


ELECTRICAL GOODS OF EYERY DESCRIPTION. 


and District Telegraph Supplies. 


“STANDARD.” SEBND FOR ILI USTRATED CATALOGUB.- 


Telephone Companies, and after an experience of many years, | 


Close attention given to furnishing samples for special orders. | 


Telephone, Telegraph, Electric Light, Fire Alarm ‘ 


HARRIS-CoRLISS STEAM ENGINE 


BUILT BY 


WILLIAM A. HARRIS, 
PROVIDENCE, R. I. 


From 10 to 2000 Horse Power, with Harris’s Im- 
provements. These Engines are of 


UNEXCELLED WORKMANSHIP, 


and are known the world over as the 


MOST ECONOMICAL STE’ M EN- 
CINE BUILT. 


ELECTRIC LIGHT COMPANIES TAKE NOTICE! They are cepecially 


adapted for all purposes where continuous service at uniform speed is required and at the 
minimum of cost of repairs. 








Send for a copy of Engineers’ and Steam Users’ Manual, by J. W. Hill, M. E. Price, $1 25. 





New Tanove Bucxeve Automatic Cut-Orr Eneines. 


In Use Over 1,000 
, 25 to 1,000 H. P. 


‘These Engines are the combined result of long experience 
with aut ic cut-off lation and most careful revision 
of all details. They are designed and constructed for heavy 
and continuous duty at medium or high rotative 5; ls 
Highest attainable Economy in Steam Consumption and 
superior regulation guaranteed. Self-Contained Automatic 
Cut-off eagaee- 12 to 100 H.P. for driving amo Machines 
§ a SPECIALTY.—TIllustrated Circulars with various data as 
to practical Steam Engine Construction and performance, 
free by mail, Address 


BUCKEYE ENGINE CO., Salem, 0. 
SALES AGENTS: 
W. L. SIMPSON, Eastern Sales Agent, No. 70 Astor House, New York . 


N. W. ROBINSON. cor. Clinton and Jackson Sts., Chicago, IM. 
ROBINSON & CAREY, St. Paul, Minn, and PRAY MANUFACTURING CO., Minneapolis, Minn. 


FRENYEAR & RAZEE, 


352 Washington Street, Boston, Massachusetts. 
Manufacturers, Whole-ale & Retail Dealers in 


ELECTRICAL GOODS. 


ELECTRIC LICHT SUPPLIES A SPECIALTY. 














Agents for the EXETER STEAM ENGINE for Electric Lighting and for SUNLIGHT CARBONS 
Send for catalogues *B” and *C”’ of Electric Light Supplies and the EXETER STEAM ENGINES. 


New York Office, 67 ASTOR HOUSE, 


Brady Electric Light Mast Arm. 


H. M. LINNELL, Selling Agent, Hartford, Conn. 


T. H. BRADY, Patentee and Sole Manufacturer . 
NEW BRITAIN, CONN. , 


New York, January 5, 1886. 
T. H. BRrapy, Esq., New Britain, Connecticut, 

_ Dear Sir--1am much pleased with your Mast Arms forerc lamps. They are 
simple in construction, low in price, and perfectly adapted for all purposes 
where projecting lamps are required. Yours truly, 

THE BRUSH-SWAN ELECTRIC LIGHT CO. OF NEW ENGLAND, 
J.B. Powe.r, General Manager. 
BrRooKiyn, New YorK, December 16, 1885. 
Mr. Taos. H. Brapy 


Dear Sir.—Some few months ago we substituted your Mast Arms for some 
swinging lamps (i. e., lamps suspended in the middle of the roadway), and 
find them a vast improvement. We were troubled with the old style by car- 
bons slipping by when the trimmer was pulling lamp out to its position. 
We find no such trouble with your Mast Arms, and are very much pleased 
with same. Should be a to Same you send anyone to inspect same. 

espectfully, . 
MUNICIPAL ELECTRIC LIGHT Co, ee 
Cuas. CooPER. 





Factory, EXETER, N. H. 























Dorsett’s WNDERGRO 
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tennpcepfee == —ELECE — 
DASDORSETT S UNDERGROUND 


UND QONDUIT SYSTEM, 





SSSSSSSSSSS SASS 





Electrical Insulator, Water, Gas and Sewage Proof! Absorbs no Moisture! Frost Cannot Affect It! 


A Complete, Comprehensive System of Conduits for Electric Light, Telegraph, Telephone and Private Wires and Cables for Rental Purposes, 


The 24-inch ducts in_ this Conduit are leased to different companies, which may then occupy them | electrical purposes the past winter in the solidly frozen streets of Chicago without i ; is th 
with weak wires and cables as they may adopt. New wires may be introduced or old ones replaced | used by that city, giving pees unbounded satisfaction, and is now being Setrodenen tate the elties of 
through these ducts between the man-holes as shown in the cut. St. Louis, Cincinnati and Detroit. The whole body of the Conduit is a thoroughly reliable insulator 
‘An experience of six years for Underground Drainage has shown the superiority of this material as unaffected alike by acids and alkalies. The cheapest and most perfect Conduit in the market 
a resistant of moisture, and its consequent immunity from damage by frost. It has been in use for to-day. , 


=" CORRESPONDENCE SOLICITED. 21 
D. H. DORSETT, Proprietor,® No. G1 La Salle Street, Chicago, Ill. 
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THE IDE ENCINE, 


THE MOST SIMPLE, DURABLE AND ECONOMICAL 


—Aubomatis Gut-Of Engiay 


In the World. References furnished from 
mm the most successful Electric Light 
vue > the United States. ae | 
d Highest Award fro | 
Franklin. Institute of Philadelphia, Pa. 


MANUFACTURED BY | 


, Foundry and Machine Dept. '; 


Harrisburgh Car Mfg. Co. 
a . HARRISBURGH, PA. 


J. CH. BUNNELL & CO., 


106 and 108 Liberty St., NEW YORK. 


TELEGRAPH INSTRUMENTS, 


Wire, Insulators, Batteries, 
Bells and Electrical 
Supplies. 


The Largest Stock and Best Variety of Main Line and Short Line Instruments in 
any American Establishment. 











SEND FOR LATEST ILLUSTRATED CATALOGUE, FREE, ALSO 
TELEGRAPHIC MANUAL, FREE, TO ANY ADDRESS. 


VICTOR 
Turbine Water Wheel. 


The attention of Electric Companies is called to this celebrated water 
wheel as particularly adapted to their use, on account of its remarkably steady 
|motion, high speed and great efficiency, and large capacity for its 
| diameter, being double the power of most wheels of same diameter, It 
is used by a number of the leading electric companies with greai satisfaction. In the 
economical use of water it is without an equal, producing the highest per cent. of useful 
effect, guaranteed. 

SEND FOR CATALOGUE AND PARTICULARS. 


STILWELL * BIERCE MFC. CO., 


DAYTON, OHIO. 


(Please Mention this Paper.) 


ee 











2 cael 


REMINGTON 


Standard Type-Writer. 


Ask for Particulars Regarding the Use of the Rem- 
ington Type-Writer in Receiving Messages. 


WYCKOFF, SEAMANS & BENEDICT, **New'Vorw.”” 














ON ELECTRICAL SUBJECTS 
will be mailed to any address, postage prepaid, on receipt of price. Address, 
ELECTRICAL REVIEW PUB. COMPANY, 
23 Park Row, New York, P. 0. Box, 8,329. 





THE LATHROP PLUNGE BATTERY. 





Five Cells in Handsomely Finished Box 


WITH WINDLASS FOR REMOVING ZINCS. 


FOUR of these Cells, with the “ LITTLE GIANT” 
Electric Mvutor (see issue of May Ist), will run any of 
the standard household Sewing Machines 65 hours on 
one charge. Four cells will also run a Dentist’s Lathe 
or Engine, Jeweler’s Lathe, Ventilating Fan, Coffee 
Roaster, etc., etc. 

THREE cells will run the Wilcox & Gibbs Automatic 

* Sewing Machine, also a Desk Fan. 

FIVE cells will light Incandescent Lamps up to 6 
candle-power and will give sufficient current for 50 gal. 
Nickel Plating Bath. 

THE UNITED STATES ELECTRICAL CO. 
Office: 41 and 43 Wall St., New York. 


Manufactory and Sales Room, 
286 Fulton St., Brooklyn, N. Y. 





THE NEW 


OLTA PAVIA 


PRIMARY BATTERIES, 


For Vachts and Railway Cars and Private 
Residences, etc.. 


ARE NOW READY. 


ALSO, 


VOLTA PAVIA SOLUTIONS, 


For Prices and Particulars Apply to 


CHEMICAL ELECTRIC LIGHT & POWER COMPANY 


No. 95 MILK STREET, BOSTON, MASS. 
for Catalogues & 














BUSINESS NOTICE, 








Wat WAT ordering Articles 


advertised in our columns please 
mention that you saw the adver- 


“in che FeLIVTAIGAL REVIEW. 


in the 





WANTED.—A few first-class workmen, competent 
to lay out and instal incandescent plants; also one 
or two good arc men. Address, with reference and 
full particulars of experience and previous em- 
ployment. “DYNAMO,” 

ELECTRICAL REVIEW. 


HARD RUBBER. 


r all Electrical Purposes. In Sheets, mete, Tubes and special d as ordered 
pee. 5, Rubber Hook insulators, Window Tubes wi Key Knobs, Belton Handles, Ping 
Handles, Battery Cells, Battery Syringes, Electric Lamp Switol Handles, &c.,&c. Manufactured by 


THE BUTLER HARD RUBBER COMPANY, 


83 MERCER STREET, NEV YWorR=z. 





FOREST CITY ELECTRIC WORKS, 


SOLE MANUFACTURERS OF 


CLEVELAND'S ELECTRIC LIGHT COT-OUTS, 


GANG SWITCcHuBESs, 


In stock and to order, 
Contracts made for 
special manufacture and 
for the exclusive use or 
sale of any Electrical 
apparatus. (Electric 
Light a specialty’. De- 
scriptions and prices on 
request. 
Correspondence 
Solicited. 


W, B. CLEVELAND, Prop. 
26 S. WATER ST., CLEVELAND 





Handle Removable. 
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NeW ENGLAND GLAss Works, 


29 MURRAY ST., NEW YORK. 155 FRANKLIN ST., BOSTON. 





WE MAKE A SPECIALTY 


OF 


ELECTRIC GLOBES, 


OF ALL SHAPES, IN 





Clear, Roughed, or Opal Glass. 


Cur Facilities Enable us to Offer Special Inducements in 


QUALITY AND PRICE. 








14 In—Clear Flint. 


W .L.LIBBEY &SON, 


BOSTON, MASS. 
SEND FOR PRICES. 


UNION_GQQUARE PYOTEL H. M. RAYNOR, 


AND HOTEL DAM, §No.25 BOND ST., 















HEADQUARTERS : | NEW YORK. 
Telephone, Telegraph abd Electric Light People, estaptisnes 


IN 
A. J. DAM & SON, Proprietors, 
Union Square, cor, 16th Street, New York. All Form 


ALL PURPOSES 
WHOLESALE AND RETAIL 





BINDERS 


FOR THE 


RLECTRICAL REVIEW. 





THE CURT BATTERY. 


Actually the cleanest, most durable and practical, therefore the 


cost economicaland effective cell in the market. For experi: 
menting, for medical purposes, for the laboratory, 
no moresuitable cell could be found. 
ADDRESS FOR CIRCULARS, 


CURT W. MEYER, 357 Fourth Ave, New York. 








““THE ELECTRICAL REVIEW,” 
Anillustrated weekly journal, is theacknowledged lead 
er in the world of electrical science. Edited with care 
its editorial opinion is reliable, its news columns bright 
and instructive. $3.00 per year; single copies, 10 cents. 
2. ARK ROW, Ww YORE. 
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THE UNITED STATES ILLUMINATING CO, 


69 AND 61 LIBERTY STREET, NEW YORK. 
SOLE GRANTEES OF THE PATENTS OF WESTON, MAXIM, FARMER AND OTHERS FOR THE 
CITY OF NEW YORK AND VICINITY. 

Five years’ practical Tatass in the installation of these well-known systems of Are and Incan- 
descent Electric Lighting, enables the Company to give the most perfect, reliable and economical 
Electric Lighting known. 

Among the most prominent installations which this Company has effected in the city and vicinity, 
are the following: 

New York Post Office, 
Washington Building, 
Mortimer een ne 
Union an 

Pennsylvania R. R. Ferry, 
Mutual Life Insurance Co., 
Coleman House, New York Ferry Co., 
Hotel Dam, Tribune Building, 


Estimates.made by Experts at short notice, on application at the office of the Company. 


THE BISHOP CUTTA-PERCHA CO., 
420 to 426 East 25th St., N. Y,, 


Have improved machinery and increased facilities for making 


fp Submarine, Subterranean and Aerial Cables. 


We guarantee our productions 
TO BE SUPERIOR TO ANY IMPORTED, 
and to sell at prices which will render importation unnece ssary. 
All the GUTTA-PERCHA insulated cables made in this 
country have been manufactured at our works. 
All kinds of Insulated Wires at the Lowest Prices 
PURE GUTTA-PERCHA FCR ALL PURPOSES. 


HENRY A. REED, pa 


Press Club, 

Delmonico’s, 

Hotel | ae 

Lotus Club, 

Union Club, 

Union Square Hotel 

Brooklyn Bridge, and others 


St. Denis Hotel, 

Bechtel’s Brewery, Staten Island, 
Brooklyn Eagle, 

Congenen- . Muller, Turtle Bay 


Rauitable Building, 








W. W. MARKS, Supt. 


THE CURT BATTERY. CAR bod 0 N S 


Actually.the cleanest, most durable and practical, thereby the 
| FOR ARC LIGHTING. 


most economics landeffective cell in baad one eae a ~4 ex orl 
Only Manufacturers using Natural Gas, 
| thus securing 








CURT W. MEYER, 357 Fourth Ave. New York. 





eae ng, fo ‘or medic: cal pespeess, 
uitable 
mM | Oniformity, Durability & Superior Light. 


PITTSBURGH CARBON CO. lim’d. 


anne pada eae ha age 
PITTSBURGH, PA. 
| 
| 





BURNHAM 


SELF-OILING 
Automatic Steam 





These carbons are made of the 
B ST MATERIALS, 
ont with the latest im mproved machinery, of any 


Patented Feb. ‘Feb, 23, 1886. 
Cataloguesse! essent free by 


requires Geogres © Raroesy and can be . 
n all makes of Electric Lamps a 
” The regular sizes, 12inches long, runfrom 4inch “= Burnham Engine (0, 
to 1 inch diameter, Narying | by sixteenths. = 
Special LENGTHS a SIZES to Order. 
A large and complete sto ~ always on hand. 
The want of a high order of battery plate has 
long been felt. Those wishing such would do well 


to use the 
20ULTON PLATES, 
Spécial attention is given to the manufacture of | 
all sizeg to order | 





== 


ROYCE & MAREAN, 


DEALERS IN 


Price Lists and full information furnished on 
we AL APPARATUS 
iso Exclusive Agents of the celebrated as 
AUSE DIAN Cored CARBON | 
for the United States. | 


Bourton CARBON WORKS, 


Foot of Wilson Avenue, 
CLEVELAND, OHIO. 


“tae and Telephone Supplies, 


No. 1408 Penna, Avenue, 
| »pp. Willard’s Hotel, WASHINGTON, D.C 


| NEW ENGLAND 
BUTT CO. 


Providence, R.I., 












MANUFACTURERS OF 


BRAIDING MACHINERY 


FOR COVERING 
"Felegraph, | 
"Telephone 


AND 


ELECTRIC-LIGHT WIRE. 


ALSO 
SINGLE AND DOUBLE 








Ofevery BPs! 
for Silk, mreta. | 
and Cotton Braid. 


FINE CASTINGS A 





Le 
16x24 DVUBLE BRALDER. 


SPECIALTY. | 


THE 


SOUTHERN ELECTRIC U0. 


BALTIMORE, MD. 


J. F. MORRISON. D. H. TUXWORTH. 


ELECTRIC LIGHT GOODS. 








Insulated Copper Wire for Arc and Incandes- 
cence Electric Lighting. 

Deep Groove Glass Insulators. 

Iron tipped Cross Arms. 

Oak and Locust Pins. 

Chestnut and Cedar Poles. 

Turned Lamp Posts. 

Galvanized Iron Steps. 

Wrought Iron Brackets. 


One Sixteen Light (Arc) Brush Plant Complete, 
including Dynamo, Lamps, Dial, etc. 

A large lot of MORRISON’S Arc Lamps, fitted to 
run from Brush machines. 


These lamps are direct acting, have no clock- 
work and no parts containing liquids to freeze in 
winter and dry up in summer. 


Direct reading volt Am-Meters and all other 
apparatus, instruments and supplies for Electric 
Lighting. 

REPAIRS TO APPARATUS OF ANY SYSTEM 
MADE PROMPTLY and WORK GUARANTEED 


THe KEELYN ELECTRIC Co. 


MINNEAPOLIS, MINN 


ELECTRICAL SUPPLIES. Installers of Electric Light Penns Teleph » Fire 
Alarm Systems and Electric Apparatus. 


Office and Factory, No. 608 NICOLLET AVE. 


United Siates Electric Lishting Co. 


SOLE MANUFACTURERS OF 


WESTON 
DYNAMO MACHINES 


FOR BOTH 


Arc and Incandescent Lighting and Electro plating. 
WESTON + ARC + LANIPS, 


Weston Incandescent Lamps, 
ELECTRIC MOTORS, AUTOMATIC REGULATORS, 


Fixtures, Fittings, &c. 


THE WESTON SYSTEMS se 
Arc and Incandescent Lighting 


ARE SUPERIOR TO ALL OTHERS IN 


EFFICIENCY, SAFETY, RELIABILITY ano 
Perfection of Automatic Regulation. 














Full information with prices and estimates furnished upon application 


‘General Office, 59 & 61 Liberty St., New York. 
Chicago Office, 216 LA SALLE STREET. 











18 





cn camlents ac REVIEW. 





[June 12, 1886 


















WILLARD L. CANDEE, 
spinal 


CHARLES A. CHEEVER, ON7s> 


President. Ss 
res ) RAN 


TRADE MARK. 


THE OKONITE COMPANY, 


MANUFACTURERS OF 
Telephone, Telegraph ¢ and Electric Light Wires roc S Cables for Under- 
gro 


d, Submarine and Aeria 
13 PARK NEW YORKE. 


- - - - 





Thermostats and Thermostatic Fire-Alarm Apparatus, 


OUR PATENT CLOSED-CIRCUIT SYSTEM IS ABSOLUTELY RE- 
LIABLE AND ECONOMICAL, AND DOES NOT GIVE A 
FALSE ALARM WHEN THE CIRCUIT IS 
BROKEN ACCIDENTALLY. 

Our patent hydrocarbon thermostat is ornamental, ad- 
justable and never ailing, closing or opening the circuit with 
great force, and does not destroy itself by use. A sample ther- 

mostat mailed on apes g of one dollar. 

Territorial rights and licences can now be negotiated. 


Thermostat Two-thirds Actual Size, SEND FOR CIRCULAR TO 


The Martin- Wilson Automatic Fire Alarm Co., 53 State St., Boston, Mass. 





ANSONIA BRASS & GOPPER 60, 


Manufacturers of 


Pure Electric Copper Wire, 


BARE AND COVERED, OF EVERY DESCRIPTION. 


“ACME” BRONZE TELEGRAPH AND TELEPHONE WIRE. 


Warercoms: 19 & 21 Cliff St.. New Yor stories: Ansonia, Conn. 
incanaescent Lighting on Arc-Light Circults. 


The Brown Automatic Converter 


Will supply and take care of ten to togive 16 C. P. Incandescent Lam at point on an aro-light circuit from 
an initial current equal to 2,000 C. P. arc lamp. - = = ’ 
Can be used with any make of are-lig! ght $ dyeam 
any = of the 9 can be turned on or off ‘without nt bipkne i, 
nvaluable to arc lighting companies as a means b; ic. ge eapenso ge ins 
descent lighting anywhere on oopenes =e involving the thos oi Lg 
or the necessity of getting a large num of to 


THE BROWN ELECTRIC co., 
400 WOOD ST., PITTSBURGH. PA. 














DAY'S Kerite Insulated 


WIRES AND CABLES 


For Telephone, Telegraph and Electric Light Use 
and Electrical Circuits Generally. 


The reliability and durability of Kerite Insulation is ems, as has been 
proven by years of experience. All rubber and gutta-percha compounds are very 
short-lived when placed either in the air or underground, and the supposed new 
insulating materials now being ae to the public, are most of them old 

and discarded experimental products, The present high standard and uniform 
quality of Kerite is the result of 30 years’ experience. 

The attention of TELEPHONE MANAGERS is especially asked to our ANTI- 
INDUCTION TELEPHONE CABLES, they ‘cing the most practical and 
durable in the market, 

TELEGRAPH, TELEPHONE and ELECTRIC LIGHT Wires, for either SUBMA- 
RINE or UNDERGROUND work a specialty. Estimates for complete systems 
of underground wires and conduits wiil be furnished on application. 


AUSTIN G. DAY, Sole Manufacturer, 
CLARK B. HOTCHKISS, Gen’l Agent, 
16 DEY STREET, NEW YORK. 


THE BEST IS THE CHEAPEST ot): 


38 Cc onductor 





Aeria 
Telephone Cable. 


‘(To at 
The Brush. Swan Electric Light Co, of New England. 








STRONG, President. GAYLORDFMcFALL, Secretary. 
» Dp JUILLIARD, Vice-President. R. W. ABORN, Treasurer, 
JOHN B. POWELL, General Manager. 


REMOVED TO Nos. 204, 206, 208, 210 ELIZABETH ST., NEW YORK. 


WHERE ELECTRICAL — ATUS FOR ALL THE VARIOUS MODES 
F LIGHTING AND TRANSMITIING OF POWER ARE IN OPERATION. 


NO OTHER SYSTEM IS AS ECONOMICAL IN INSTALLATION AND MAINTENANCE. 


NO OTHER aie eet APPARATUS IS AS DURABLE,— 
FIRST MACHINES MADE ARE STILL IN DAILY OPERATION. 
THE (ts Lights of various Sizes. 
YSTEM Arc and Incandescent Lights from one Dynamo and Circuit. 
Incandescent Lights of various Sizes from Special Dynamo for 
COMPRISES: Central Station Lighting. 


Cost of Apparatus Greatly Reduced. Surveys and Estimates Furnished by Experts. 





#~ This company owns and controls all the Patents for ARC LIGHTING issued to CHAS. F. BRUSH, 
of Cleveland, for the New England States, New York, Pennsylvania, New Jersey, Delaware, Maryland, 
and the District of Columbia; also the Swan Patents for the same territory. 





J. J. TRACY, Vice-Prest. W. F. SWIFT, Secretary. 
N. S. POSSONS, Supt. W. .% POSSONS, Asst. Supt. 


a. W. STOCKLY, President. 
J. POTTER, Treasurer. 


THE BRUSH ELECTRIC C0., 


The Sole Manufacturers, under all the patents of Charles e Brush, for Electric aa Storage 
a 5 Cc: ta Electro. Korn? eer Electric-Motors 
FURNISH the ONLY COMPLETE and PERFECT SYSTEM OF ELECTRIC LIGHTING. 
econ for Are Lighting, pm he lights of 1,200, 2,000, 3,000, 4,000 and up to 100,000 candle power. 
Our No. 8 mates Eves 65 lights of 2,000 c. p. with about 45 H. P. 
Over twenty different styles of arc lamps, for indoor and outdoor use, and for tower lighting. 


MACHINES«*INCANDESCENT LIGHTING, 




















adapted for use with Swan Incandescent lamps. 
use of any switckes or resistances outside of the machine to govern the current. Will run any number 
of lamps from one up to the full capacity of the machine, without change of speed and without the use 
of any apparatus outside of the machine. 
Our prices are lower than other makers. 
Storage Batteries, for Incandescent Lighting and for Electric Motors. Our storage batteries are the 
only practical ones offered in the market. They are especially adapted for situations where lights are 
needed for only four or five hours per day and where it is convenient-to use power during the day to store 


up the current, There are thousands of such places where our storage battery must eventually be used. 


CARBONS For ARC LAMPS. 


Our carbons are the purest and best made. We have the largest and most fully equipped carbon factory 
in the world and our prices are very low. 


ELECTRIC MOTORS. 


We have commenced the manufacture of the Brush Electric Motors and shall soon be prepared to fill | 


orders for all sizes from one up to forty horse-power. In many locations these are #? © most economical 


producers of power and will 
reguired. 





a 
THE BRUSH ELECTRIC CO, ""2s.2ue 





These machines are automatic ana jo not require the | 


largely used by Lighting Companies and others whe e small powers are | 


at WILLARD, ESTABLISHED 1858, H.C. ADAMS, 


-Pres., Treas. 
and Gen. Mer. 


oumes: 


MANUFACTURERS OF 


BARE ax INSULATED WIRES 


—— FOR—— 


ELECTRIC LIGHTS, TELEGRAPH AND TELEPHONE. 


éé SOLE ACENTS FOR 
FOREST CITY” Carbons “thre. 
WAREROOMS, {32 Murray Sta} NEW YORK. ——_{/'17 Congress ‘st, BOSTON. 


Factories, WATERBURY, CONN. 


BRIDGEPORT BRASS CO. 


BRIDGEPORT, CONN., 


INCORPORATED i865. 


BRASS, COPPER AND GERMAN SILVER 


WIRE 4nv ROLLING MILLS, 


Bare and Insulated Copper Wire for Electric Conductors a specially 


SOLE AGENTS FOR THE 


BRIDGEPORT ELECTRIC MFG. CO. 


THE ARMINGTON & SIMS 
Automatic Cut-Off Engine, 


OR ALL PURPOSES WHERE POWER IS REQUIRED. 


CLOSE REGULATION, 
ECONOMICAL OF FUEL, 
SMALL SPACE REQUIRED, 
MODERATE PRICE. 


OVER 1,700 ENGINES IN USEFs 
SELLING AGENTS: 
TANNER & DELANEY ENGINE CO., Riche md, Va. 

















JARVIS ENGINEERING CO., 61 Oliver St., Boston. 

POND ENGINEERING CO., St. Louis, Mo.” ron, Re REED & 2s Nn may Ay Md. 

J.F. Rae Warren, Ohio wm. NIGERODE, Atlanta, Ga. 

JOILN BR. MARKLE, Detroit A. J. MILLER Danvilie. va 

H. B. Suir Ht MACHINE co. es Garket St.,Phil.,Pa. fe R. BURG Greensboro, N.C. 

F. H. HAYWARD, 201 La Salle St. » Chicago, Ill. W. 8S. JOHN: .—? Fla. 

tT. We ANDEMSUN. New Orleans, La. 8.8. PEGRAM, Macon, @ 

E.P. HAMPSON & CO., 86 Cortlandt 8t., New York. z A. HAUSER, Heatgomery, Ala. 
THE NATIONAL 


bg pp TIME REGULATING | com’ Y 


STANDARDS A SPECIALTY. 
Rooms 2 and 4 University Building. BOSTON, - 


, Corner Waverley and University Places, New York. | Isnow prepared to contract ————— 


| Telephone Companies 


| In the United States for the use of its Instruments 


for sen 
| Accurate Time Signals by Telephone 
| Cvery minute of the day or night. 
| Ly ONE INSTRUMENT in an exchange any 
number of subscribers in that exchange can be 
furnished with Accurate Time at a nomincl 
price per year. 

No change in subscribers’ instruments required. 
Does not interfere with conversation. The sub- 
scriber simply listens at the receiver, without 
calling, and the signals are plainly audible. 


For full particulars, please address, 


JOHN M. ORAM, 


47 Ferry Street, New York. GENERAL MANAGER, 
46 AROH ST., PHILADELPHIA. 86 FEDERAL S?., BOSTON| P, O, Hox 1351, BOSTON, MASS. 








MOST RELIABLE FOR DYNAMOS AND 


SWIFT-RUNNING MACHINERY. 


Warranted to run steady and amooth, and without stretching 
Write for particulars and pricesto 


CHARLES. A. SCHIEREN & CO., 
Manaufactarers and Tanners of Oak Leather Belting 
and Lace Leather, 





> 








